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Irrigation Works in the Hawaiian Islands. 


By M. M O’SHAUGHNBSSY,* M. Am. Soc. C. E. 

The development of irrigation projects in the 
Hawaiian Islands has been prosecuted with the 
greatest vigor by private corporations owning 
sugar estates during the last ten years. No aid 
for this work has been received from either the 
local Territorial yovernment of 
Hawaii or the National Government 
at Washington. What was formerly 
arid and unproductive soil, covered 
by wild brush and pasturing a few 
cattle, has been converted into pro- 
ductive sugar-cane land, by the ap- 
plication of water at a heavy ex- 
penditure of money and_ enter- 
prise. 

RAINFALL.—The rainfall of the 
Hawaiian Islands is very local and 
peculiar in its distribution. The 
trade-winds blow off the ocean from 
the northeast, and on this slope a 
rainfall of from 60 to 200 ins. per 
annum is quite common, the inten- 
sity varying with the altitude and 
local configurations, while on the lee 
sides the rain is often as light as 
from 5 to 15 ins. The Islands, as a 
rule, are quite rugged, varying in al- 
titude at their central highest points 
from 3,000 to 10,000 ft. The wind- 
ward sides are covered with a dense 
brush, which remains green through- 
out the year. The front page en- 
graving and Figs. 1 and 2 give a 
good general idea of the mountain 
scenery. On the northeast slope of 
Maui the maximum precipitation oc- 
curs at an altitude of 1,500 ft., being 
often as much as 400 ins. per annum 
at Nahiku, while at sea level and 
higher up the mountains it is only 
one-third of this quantity. 

USES OF WATER.—Water is used 

irrigating the sugar cane, the an- 

il crop of sugar each year amount- 

«+ to 500,000 tons, which averages 
‘a ton, or $35,000,000. One-half 

his product is due to the develop- 
of irrigated plantations during 
ist twenty years. The remain- 
~50,000 tons are raised on rain- 
plantations, which are very uncertain in 
r output, owing to the precarious rain con- 
ns prevailing. 
‘CIENT WATER RIGHTS.—The remains of 
ouses and fields bear convincing testimony 
‘he population of Hawaii was very dense in 
‘toric times. Nearly all the streams were 
it by ditches | called “auwais,” and the water 


1 Trust Building, San Frencisco, a 


MOUNTAIN SCENERY ON LINE OF OLOKELE 


was used for growing “taro,” the national food, 
and other vegetables. The ditches were excavated 
in surface earth and maintained by the joint 
users, each of whom had to devote so many days 
each month toward repair. The water was also 
distributed among its users by set rules and at 
stated times, each district with its branch ditch 
getting so many hours’ flow of the stream. The 


MAKAWELI, KOUAI, HAWAIIAN ISLANDS. 


land thus cultivated was always in the vicinity 
of the streams, as no long ancient conduits were 
built, and was styled “taro” land, in contrast to 
“kula” or dry land, which carried no water 
rights. 

The native Hawaiians have protected, with the 
greatest zeal, their water rights to taro land, 
which the gradual growth and expansion of 
sugar-plantation interests haye tended to absorb. 


Modern Irrigation. 

The present water-supply of the islands is dé 
rived from two sources: (1) By pumping ground 
water or artesian waters from wells and sumps 
excavated near the seashore The pumps are 
driven either with coal or oil as fuel, or by ele 
tricity generated from water-power. (2) By grav 
ity from the natural flowing streams, the im 

pounding of the flood waters of thes« 
streams, and by the interception 
ground-water by tunneling 

One of the most 
Which the 


striking fact 
continental engineer has 
to experience is the extraordinary 
productiveness of some of the island 
drainage areas, and this destroys at 
once many preconceived theories 

to what run-offs should be The 
Wathee drainage area, on Maui, about 
4.sq. mi. in extent, yields a daily mean 
flow of 17,000,000 gals while the 


Olokele drainage area on Kauai Isl 
and, of about 8 sq. mi., yields a mean 
flow of 40,000,000 gals. in <4 hours 
Each of these areas is peculiarly and 
favorably situated for precipitation 
with steep brush-covered slopes, and 
with almost daily rainfalls 

Nearly all the Hawaiian streams 
respond very quickly to rainfall, ris 
ing and falling quite rapidly, whil 
those with a good dense brush-cov 
ered area hold a volume in the 
streams aimost constantly above t 
certain minimum . 

Artesian Supplies. 

The artesian supply of the Island 
of Oahu is the most peculiar and the 
most generous found in any country 
of such a limited area, the island 
being only about 12 miles wide, north 
and south, by 35 miles long, with 
mountain ranges near its north coast 
3,000 ft. high. It yields daily from 
250,000,000 to 
300,000,000 gals. without diminution 
of the supply, the source of which is 
in porous strata found at a depth of 
from 400 to SOO ft. below the sea 
level. The static level of the water 


the wells and sumps 


IRRIGATION DITCH, in the wells penetrating this forma- 


tion varies from an elevation of 40 ft 

above the sea at Honolulu to 22 ft 
at Ewa Plantation, 16 miles westward. Excessive 
pumping or prolonged droughts vary this level 
somewhat, but it is always restored quickly on 
the cessation of the affecting conditions. 

The islands are all of porous stratified lava, 
formed in layers by successive emissions from 
the ancient central cones which now form the 
summits of the islands. The water-supply in the 
artesian strata near the sea is sustained by 
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mountain precipitation, and the intimate connec- 
tion between the mountains and the wells is 
proven by the sudden discoloration of the water 
in the latter some hours after heavy rainfalls in 
the mountains. 

The artesian condition of the Oahu strata is 
caused by a tight coral and clay cushion which 
rests on the foreshore and prevents the water 
from escaping to the sea. In none of the other 
islands, owing to the absence of this necessary 
formation, is artesian water found, the pumps 
being fed from sumps excavated 5 to 8 ft. below 
the sea level, in all of which the water level fluc 
tuates from 1 to 2 ft., corresponding with the 
tidal changes, which vary in this tropical region 
from 2 to 4 ft. between low and high waters. 
The depth to which it is safe to lower the static 
water level in Oahu wells by pumping has been 
tested in each plantation. The rapid increase in 
salt per gallon by excessive pumping, and the 
consequent lowering of the water level, forbids 
extreme practice in this respect. In normal con 
dition, the Oahu artesian waters carry from 8 
to 20 gr. per gal. of salt, while water with salt as 
great as 60 gr. per gal. will irrigate sugar cane 
successfully. The pumping stations are usually 
fed by a series of 12-in. wells, spaced 50 ft. apart 
and connected by a larger pipe with the suction 
ends of the pumps placed at as low a level as 
practicable. One million gallons have been 
pumped out of each well thus spaced, and 10 
wells have been found sufficient for a 10,000,000- 
gal. pumping engine, which is the general size of 
unit adopted. 

The water is usually pumped through a 24 to 
30-in. discharge pipe, varying with the size of 
the pump and the head. Most of the water is 
delivered below an elevation of 300 ft., though in 
a few instances lifts as high as 450 ft. have been 
pumped against. The uncertain and fluctuating 
prices of sugar, the cost of fuel and other ex- 
penses practically preclude all profitable pumping 
above 400 ft. The work of pumping 10,000,000 
gals. daily to 300 ft. elevation with the ordinary 
pumps in service will consume 15 tons of coal, 
which, at $8 per ton, would mean $120 per day 
for fuel expense alone. The cost of labor, lubri- 
cants, depreciation, ete., has to be added to get 
the total cost. Owing to the extreme fertility of 
the soil as many as 8 and 12 tons of sugar per 
acre are raised, which yields a return of about 10 
to 12% per annum on the investment. Five plan- 
tations on the Island of Oahu, namely Kahuku, 
Waialua, Waianae, Ewa, Oahu and Honolulu, 
have a pump capacity of 287,000,000 gals. daily, 
with a water horse-power of 11,847, and draw 
water from 195 wells. Waianae furnishes the 
novel feature of using the fall in some gravity 
water, about 2,000,000 gals. daily, found in its 
high levels (500 to 1,400 ft.) to develop power, 
after which the water is again used for irrigating 
the lands lower down, while the power is trans- 
mitted to electrically-driven pumps near the sea 
levek to lift ground-water from wells to the 150- 
ft. level. 

Maui comes next with a pump capacity of 
140,000,000 gals. daily, or 6,945 HP., the water 
being drawn from sumps. Kauai has 55,000,000 
gals. daily pump capacity, with 2,083 HP., draw- 
ing principally from sumps. Hawaii, which is 
the largest of the islands, has only one pump, of 
7,000,000 gals. capacity, or 412 HP., pumping 
from a shaft and sump. 

The steep slopes, porous soil and high eleva- 
tions of the plantations have prohibited irrigation 
on the Island of Hawaii, which, geologically, is 
the most recently formed of all the islands. No 
flowing surface stream exists for a distance of 
200 miles on the coast, from Kohala southerly 
around to Hilo. The soil is of such a porous na- 
ture that it passes the rainfall through like cin- 
ders, and allows no surface accumulations of 
water. The volcanoes Mauna Loa and Kilauea 
are intermittently active, and emit two dis- 
tinct varieties of lava; ‘“‘pahoehoe,” which is 
heavy and compact, having sometimes a smooth, 
glassy and undulating surface, and “‘A.A.,” which 
is of much less specific gravity than the former, 
often floating on its surface during flows and 
breaking up into all kinds of disintegrating 
masses on cooling. 





Experience with the direct-acting, slow-moving 
pump of the Worthington type has not been en- 
couraging. All new pumps now installed are of 
the high-speed, fly-wheel type, which consume 
much less coal. Where all fuel has to be im- 
ported expensively, the greatest economy for this 
object has to be obtained. The pumps are nearly 
all installed in concrete-lined pits, 36 to 50 ft. sq., 
excavated to the water level, while the boiler 
plants are on the ground surface above. In three 
instances, at Oahu, Kihei and Kohala, the experi- 
ment of sinking shafts from the ground surface 
200 to 300 ft. down to the water level, and ex- 
cavating pump compartments at this level, has 
been tried. The difficulties of ventilation and the 
expense of the shaft chamber have more than bal- 
anced, in each instance, the saving of cost of 
placing a longer delivery pipe on the surface, with 
its added friction loss, the elimination of which 
were the principal inducements for installing this 
system. The ground-water in such a shaft, two 
miles from the sea, has also been found as brack- 


in 1879-80, under the supervis 
Schussler, of San Francisco, as 
about 30 miles long, of 50,000,000 . 
pacity, and delivers the water at 
250 ft., and is known as the Haik 
ditch was intercepted by a new y 
Lowry ditch, in 1900, which delive, 
an elevation of 450 ft. The write, 
ished a new aqueduct, known 
ditch, which taps all the Nahiku ; 
elevation of 1,250 ft., and disch 
older and lower ditches. It is 10 yn 
miles being in tunnel and 2% miles 
and flume. The tunnels are all in 
ft. wide and 7 ft. high, with a da 
85,000,000 gals. Owing to the ex?) 
of the lava rock, 4%4 miles of eo) 
ins. thick, is used in the tunnels to 
age. The work was all done by J 
hand-drills (see Fig. 3). Ore cars 
moving the excavated materials. 
cost of the tunnel was about $7 per 
The Japa: 








FIG. 1. WATER WASTING FROM TUNNEL IN MOUNTAIN. MAKA- 
WELI, KOUAI, HAWAIIAN ISLANDS. 


ish as water found in wells 100 yds. from the 
beach. 

Outside of Oahu all pumping has to be prose- 
cuted very cautiously, as too great a lowering of 
the sump level will increase the quantity of salt 
in the water, running it up to 100 or 200 grs. per 
gal., which renders it unfit for irrigation pur- 
poses, as it incrusts the soil with salt end dam- 
ages the cane plants. Owing to the great poros- 
ity of the rock formation and the heavier specific 
gravity of the sea water, the tendency of the 
latter is to force itself inland where any suction 
is created by excessive pumping and consequent 
lowering of ground water. Herewith is a table 
of pump statistics by plantations. 


Gravity Supplies. 


All available streams are now tapped by 
ditches on Maui and Kauai. The first was built 
on the windward side of Maui in 1878 by Mr. H. 
P. Baldwin and Mr. S. T. Alexander. The next 
was built in the same section by Mr. Spreckels 
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The Honokahau ditch 
with 30,000,000 gals. daily 
capacity, has just been 
finished on West Maui. It 
is 18% miles long. on a 
grade of 5 ft i 
and has 2,000 ft. of 36- 
in. siphon pip: 1 ol 
miles of tunneling, and 
has cost $185,000. It d 
livers water at an eleva- 
tion of 700 ft. to Lahaina 
Plantation. M 3 8 
Molony, M. Inst. C. E., was engineer i: 

All streams on the Island of Maui. inc! I 
Waihee stream at Wailuku, are now ped by 
the ditches previously referred to. 

The Hanapepe ditch, Makaweli, K was 
built by Mr. Baldwin in 1890 to tap the strea 
of that name. It has 7,040 ft. of 40- riveted 
steel siphon pipe, 1,013 ft. of tunnels, 14,618 ft 


of flume, 5 ft. wide by 40 ins. deep, and 1 miles 
of ditching on a general grade of 6 ft r mile 
and carries 35,000,000 gals. daily. The use of 
wooden flumes in tropical countries is | idvis 
able, as repairs have to be made frequently 
owing to the rapid decay of the w This 
ditch delivers water on the plantation 10 ft 
elevation, and a new one, just built com- 


pleted under the writer’s supervision, k»own 4s 
the Olokele ditch, delivers water at ar itude 
of 1,075 ft., and has a daily capacity mort 
than 60,000,000 gals. It involves 8 miles | 7 x ‘- 
ft. tunnels, 5 mijes° of ditching, and it s cost 
completed about $360,000. At one point % drop 
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obtained, which it is proposed to on masonry piers, 16 ft. c. to c., set in cement pl iced where the ground was of a caving nature 
- tric power purposes in operating mortar. The top of the masonry was well above The cement purchased was Al ed Alsen 
ill] and railway. Makaweli Plan- the flood line, so as to lengthen the life of the and Germania brands, averaging er bbl. in 
both those ditches, has now the timber. Honolulu. The steamer and other transportation 
pply on the islands, with a daily DITCHES.—The ditches are 12 ft. wide on the rates from Honolulu averaged $1.30 per bbl. mort 
‘ its two sources, of 65,000,000 top, 7% ft. wide on the bottom and 4% ft. deep. The following gives the quantity of « vent work 
ised, later on, to store the freshet They were lined with %-in. of 1:2 cement plaster, done on this job 
g sirs, and to use them as balancing and were capped on each side by 6 6-in. con- Stone masonry and cement, 5 ft. hig les. 22,425 f é 
tore the supply when the streams crete rims. Ceseiad ninetan, Thnk AAs fe oo ne — 
to the steep land slopes, 6 to 15 GRADES.—The fall in tunnels and flumes is 1 Arched concrete roofing 923 ft. lined 
ry difficult to select economic or ft. in S33 ft., and in the ditch of Hawaii is 1 ft. in ee nae, meee < ane so po — 
7 oir sites, except in the center or 1,000 ft. The elevation of the bottom of intake Ab : one ar: a irae ; 
anic cones. above sea level at the first large stream (Hono “es our sop drat : nd pack mules we > ised me 
g =< have been diverted and reser- kane) is 1,035 ft., and at the terminus in the plan- ae acs oe : yen on Se ee ee 
{ ing the last five years on the Wai- tation fields, 956 ft. a y es aie oa = paca PEF ~ . 
er plantations on Maui, the Oahu MEASURING WEIRS.—There are two main : “a val — work w a & ’ s ee vagon 
»jantations on Oahu, and the Koloa, measuring weirs, consisting of three panels each, pee 8, and a rine I emcees e py recat. wid 
icBryde plantations on Kauai; but, with 5-ft. openings, capable of measuring up to i bien a ba 7 sie tr cont os “ = ee emer 
Mal cons before stated, practically no 70,000,000 gals. daily, the capacity of the ditch P!¢*s = ween tut a pap coer yxy rn 
‘n for irrigation has been made on when full. of this work was about $402,000. The price paid 
. by the plantations for the water, which is m 
sland, Haw- ured to them over weirs from the ditel 3 $2,500 
the Kohala per 365,000,000 gals 
eted last An hospital and medical department was pro 
writer. vided for the men, who were assessed 50 ct per 
Ki DI TC Be month apiece for this object. The Japanes ire 
S the Kohala indifferent to weather conditions, rain and expos 
ymmenced in ure seeming to keep them in a healthy condition 
far 1905, under the while white men, similarly exposed, would be dis 
ction. Con- abled by rheumatism and other ailments. Whilé 
rk was begun prone to listen to the advice of agitators, com 
firs. week in April pared with similar bodies of white men working 
ind ter was flowing under similar conditions, thei: mduct may be 
4 es on June 11, considered conservative. 
: 1906. This ditch is lo- HOUSING ARRANGEMENT.—All the men 
5 ted the north slope were housed under corrugated iron roofs, framed 
ind of Hawaii, by light scantlings, such as 2 « 3 ins., which could 
the Kohala district, be easily packed. The side wal were made of 
d conveys the water S-oz. duck, tacked to the scantlings The floors 
. highly precipitous were 1 12-in., nearly always 2 ft bove the 
intain country to the ground, and higher if practicable, so as to pro 
: ine fields in Ko- vide a place for drying the men’s clothes in wet 
1. The work was con- weather. Such accommodation was found much 
jucted under the great- better and healthier than tents, which quickly 
lifficulties, as almost rotted under the heavy rains 
ntinuous’ rains wor The type of track used by me in all this work 
experienced from April to consisted of band rails 1% ins. wide and 3/16 
' July, during all of which thick, 16 ft. long, with holes reamed out for 
ie trails had ~~ track spikes about 2 ft. c¢. to e These were 
: ide and materials spiked to longitudinal 2 5-in. sleepers, notched 
s =e ransported and shelter into and clamped with hardwood wedges to the 
a ind buildings made for ties about 4 ft. c. to c. Those ties were pro- 
ousing 600 Japanese la- cured from the native woods of the country en 
, a orers. Thoms mem Heeee" countered along the rights of way. The track 
ws = ed to like this class of gage in all cases was 18 ins. The rock cars used 
; vork and made a success for conveying materials were 3 ft. wide by 41 ft 
? yf breaking rock where long, and were made on the ground and mounted 
"i ther nationalities a on 12-in. wheels on 2-in. axles, the whole car 
ie i failur As their wages being tipped off the track and one sideboard 
I! rage only $1 per day lifted when emptying. The miners liked those 
the ordinary classes cars better and found them more efficient than 
if lava rock encountered, the ordinary automatic iron ore cars, which mst 
" nd drilling with Jap- three times as much. Below is a table showing 
ot nese is more economical the number of caps, fuses, powder and candles 
“ than the use of either used per foot in the construction of the Koolau 
\ wr electric bags An ditch tunnels in the year 1903: 
xperiment was made 
V vines jae Fugees babe, TP ea cps 2 ee ot SS oe er 
ina e drill, which proved FIG. 2. WATERFALL BELOW TRAIL NEAR PORTAL OF TUN- 16.9 re i es see O84 
5 n absolute failure cane NELS 12 AND 13, KOOLAU DITCH, KEANOE, MAUI, HAWAIIAN 0.6 Ib. of candles . 072 
id to be consigned to ISLANDS. Per 2 cu. yds. of excavation $0.973 
ei scrap heap. It was generally found more advisable to do all 
In the 14 miles there were: CEMENT LINING.—In the 14-mile_ section work on a contract basis, paying so much per 
u bib rocco, ee Cee 46,000 ft. about 10,000 bbls. of cement, 2,500 cu. yds. of running foot, increasing the price on a fixed rate 
Dite ee a os ou5 ft crushed rock and 6,200 cu. yds. of sand were for each hundred feet that the tunnel extended 
d __ . re 1 (yal Salen in ig pirate . used in lining the sides and bottoms of the tun- in length, compelling the miners to pay for all the 
ns POtAL 2. cece seeeececceceees14 miles or 71,000 ft. nels where necessary to obviate seepage in porous ammunition and candles used each month. In 
ta TI gest tunnel was 2,500 ft.. and was cut strata and in arching to prevent caving in weak this way they were more economical in using the 
‘ile ‘hrough in 10 months, being completed on March formations. The beach sand was rather poor in materials than if such were furnished them free 
of “4, 1906 quality, and the cost of packing, hauling and free materials were tried in my first work at 
‘is TUNNI LS.—The tunnels in this work were al- handling to the point where used on the ditch Olokele and found to be expensive,*as the men 
tly ti bs in section from the ones in Olokele made it more expensive than crushing the ma- wasted powder in a reckless manner, and it was 
thie 1K 1, as the sides were tapered. The bot-_ terials on the site from blue rock with the rock impossible to curb their extravagance.* 
tt pts Width was 6% ft.; 5 ft. up the width was 8 crusher which was installed for this purpose. The Associated with me in this work for the past 
my t. T rown of the arch was 7 ft. above the sand, cement and rock were trammed through four years have been Mr. W. E. Sauer, C. E.; 
wn floor. The object of this modification was to the tunnels in cars pulled by mules, which was mr. J. Jorgensen, C. E.: Mr. E. F. Rogers, a Cali 
hie — & better bedding for the concrete lining found to be a very economical means of distribu- fornia miner; Mr. A. Glennan, Mr. P. Bluett and 
nar fforded by vertical sides. tion. The hauling and distribution of materials Mr. H. Cooper. 
7. FLUM The flumes were of the most sub- was done at night and the mixing and placing by GROUND-WATER.—The most novel develop- 
oat oa i thoroughly calked and tarred, being the day shifts. Six inches of concrete or stone ment in water-supply has been the discovery of 
rop ‘ Wide by ® ft. deep. They were supported by masonry was placed 5 ft. high in the sides, and 





three 10 





2-in. posts on 10 x 12-in. sills, resting 








an arched concrete roof, with weep holes, was 


*The average cost of excavating the tunnels, including 
supplies, track and labor, was $4.50 per ft. 
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Hawaili 


water by driving tunnels into the lava formation 
at high altitudes in encouraging localities. It is 
very difficult to predict what success will reward 
any outlay in this field, as the results are all 
problematical. . A 2,000,000-gal. flow has been de- 
veloped at an altitude of 1,400 ft., at Waianae, 
on Oahu Island, by a 500-ft. tunnel; while at 
Lahaina, on Maui, under the writer’s supervision, 
at an altitude of 2,600 ft., a 4,000,000-gal. daily 
flow has been developed by 3,402 ft. of tunnel, at 
a cost of $23,814, in a formation the exterior sur- 
face of which showed no signs of water, such as 
springs, etc., and this volume has kept practically 
constant for two years, fluctuating slightly with 
the rainfall on West Maui Mountains, in its im 
mediate vicinity, 3,000 ft. higher. 

On the east side of West Maui Mt., opposite to 
the Lahaina tunnel, six mountain tunnels have 
been driven aggregating 12,000 ft. in length, at 
various altitudes, in which about 8,000,000 gals. 
daily have been developed in the three great 





FIG. 3. 


KOOLAU DITCH, HAWAIIAN 


valleys which are grooved out of the mountain, 
viz.: Waikapu, Iao and Waihee. The Hawaiian 
Commercial & Sugar Co. shares with the Wailuku 
Co. in the waters of the Iao. 

Perhaps the most successful experiment in this 
field was accomplished under the writer’s direc- 
tion at Oahu Plantation, in November, 1905, near 
No. 4 Pumping Station, at Waipahu Gulch, about 
ten miles west of Honolulu. 

In a tunnel length of 1,105 ft., at a cost of less 
than $6,000, about 6,500,000 gals. daily of fresh 
water, free from salt, was developed. This tunnel 
was driven with the floor 3 ft. above sea level, 
and parallel to the shore line from a pump pit in 
a gorge (Waipahu Gulch) about‘one mile distant 
‘from the sea. 

A series of three pumping stations are nested 
close together within a distance of 1,000 ft., and 
are fed by deep wells. driven to a depth of from 
400 to 600 ft. 

At one of the No. 4 stations the water had 
turned out decidedly brackish, so as to endanger 
the sugar cane crop and damage the plantation. 
Suggestions to sink more wells were made to the 
owners to remedy this condition, and the writer 
was retained to pass on the problem. He con- 
demned the deep well proposition and suggested 
the intercepting tunnel as the only safe alterna- 
tive, with the extremely satisfactory results men- 
tioned. Owing to this discovery the value of the 
plantation has enhanced 30% in the past three 
years. 

The expansion of the Hawaiian Islands as a field 
for sugar cane growing has about reached its 
limit, as the determining factor in the industry is 
the quantity of water available for irrigation, 
which has already been developed to the fullest 
extent that economic returns will warrant. In 





JAPANESE TUNNELMEN WITH WHITE 
ISLANDS. 






the 30 miles of aqueduct tunnels, cut under the 
writer’s supervision in the past four years as 
duits, no ground-water in any quantity has been 
intercepted except an 
nel roofs through porous stone 


con- 


occasional drip from tun 


Duty of Water. 


The quantity found to irrigate each 
100 1,000,000 per day 
Sugar cane is grown in furrows, about 5 ft. apart, 
into which the water is turned from the field 
ditches. When the seed is newly planted the 
water is turned on every three or four days, but 
after that an application of once each ten days 
is considered sufficient The quantity, if 
applied uniformly to the whole surface, would 
make a depth of 134 ins. in one year, excluding 
rainfall and evaporation, which is possibly 50 ins. 
yearly in most of the irrigated properties It 
means the application, for a period of a 
year and a half, of 22,800 tons of water per acre 


necessary 


acres is gals. of water 


above 


crop 


to produce 50 to SO tons 
of cane, which would 
appear to be exces- 
sive. 

It is safe to presume 
that leaky reservoirs 


ditches and 
wasteful 


and 
distribution 


unequal 


prevent the application 
of more than one-third 
of this quantity of water 
io the roots of the cane, 
where its value would be 


utilized 


Economies of various 
kinds in the application 
of water are now be- 
ing gradually introduced, 
which will enable the 
best results to be obtain 
ed. Nearly all the water 
thus far developed has 
been used by the owners 
on their own property. 
Lately, surplus waters 


have been disposed of to 
adjacent owners, at a flat 
rate of from $S to $10 per 
1,000,600 = gals 
credit must be 
American pioneers who 
have _ developed such 
splendid supplies under so many adverse condi 
tions in the past twenty years in those remote 
islands of the Pacific. By no other people, ex- 
cept perhaps the Mormon settlers of Utah, has so 
much enterprise been displayed, and so many sac- 
rifices been made in developing a non-productive 
country into one of pronounced prosperity. 


Great 


given the 


FOREMAN ON 


AN INCLINE-RAILWAY ACCIDENT at Pittsburg, Pa., 
on April 6, 1909, cost two lives. The South 22d St. in 
cline, on the bluff bordering the river valley, was on its 
first trip of the day, at 3a.m. The trip was being made 
at half speed, according to regular practice. As the 
cars were approaching their landings, the operator in 
the engine-house at the top landing fainted away, and 
failed to shut off steam. It is believed, in fact, that he 
pushed the throttle full open in falling. The upbound 
car was jammed hard against the buffers of the top 
landing, the cables pulled out of their sockets, and the 
car ran down the incline, being wrecked at the buffers of 
the bottom landing. The impact was probably weak- 
ened by the car's striking and wrecking the other car 
Except for a passing-point at midheight of the incline the 
two tracks are so close that the cars could not clear each 
other, and the falling car therefore cut along the side of 
the other car, which had remained at the lower landing 
when the accident i\rst occurred All the occupants 
of the runaway car were injured, but the only persons 
killed were two of the four who jumped from the car 
while it was running down the slope. 








~~ 
> 


THE FREIGHT-CAR SURPLUS on March 31, 1908, 
showed an increase of about 5,000 since March 17, the 
total being 296,600 cars. The most unfavorable showing 
is for box cars, whose surplus increased from 88,000 to 
101,000. Coal cars, on the other hand, show an improve- 
ment of 11,000. The total surplus is only a trifle below 
that of the corresponding period of 1908, and, judging’ 
by last year’s fixures, a considerable increase in the sur- 
plus may be expected during the coming month 
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The Preparation and Use of Stone and 
Gravel Ballast.* 


The statement is frequently mace, especially by users 
of crushed rock ballast, that to quarry and deliver stone 
ballast on track increases its first cost over other ma- 
terials, but its economic value is much greater, owing 
to better track secured and longer life of ties, with less 
frequent necessity for relining and resurfacing. 

Users of large quantities of gravel ballast, howeven, do 
not admit all of these claims, particularly that of better 
riding track. It is said that when track is to be raised 
only a very small amount, it is difficult to do this on 
stone ballast and to properly tamp the tie to an even 
and uniform bearing. For this reason it is claimed that 
grave] makes a more smooth riding track. Likewise, it 
is more difficult and costs more to renew ties in stone, 
owing to the handling of the material. 

The kind of ballast to be used is most frequently de- 
termined by local conditions But when several kinds 
are to be had it is very difficult to determine in exact 
figures under what conditions of weight of rolling stock 
and motive power and frequency of traffic it becomes 
most economical to begin the use of broken stone for 
ballast. 

Passenger traffic might demand its use, more from the 
point of view of the comfort of passengers and its ap- 
peerance than from actual pressures to be sustained. It 
would not be economical to ballast with stone a single 
track branch or feeder having a light freight business, 
where maintenance is not given the attention that is 
necessary on main lines. It is generally claimed that a 
saving will accrue from the use of stone of the proper 
quelities for ballast wherever it becomes necessary to 
support the heavy pressure and impact of modern en- 
gines, and this would be particularly true of roads car- 
rying a large coal traffic in large capacity cars.t 

In all probability, it will be found in future experience 
that the size of ballest will vary with the class of stone 
used. Smaller stone is desirable in securing smoother 
riding track. and for raising tracks an amount less than 
the size of the larger stones. In the harder rock, such 
as trap, smaller stone may be used, as it does not pul- 
verize so readily from traffic and tamping. In limestone, 
the smaller sizes may be eliminated, as the larger sizes 
oon go to pieces, and, when the stone has high cement- 
ing values, this pulverizing constitutes one of its greatest 
disadvantages, and causes mud-pumping of the track. 

Fine ballast is capable of producing smooth riding 
track with less labor, when it is first put in, yet does 
not hold track in as good line and surface under heavy 
traffic as ballast of larger size. Large size stone, with 
sharp fracture, holds the track in better line and surface 
under heavy traffic, but costs a little more for first 
tamping. 

The advantages of gravel ballast are lower first cost 
than crushed rock, lower cost of tie renewals and greater 
ease with which a light raise, to give a fine surface, 
may be made. The disadvantages are dust, inability to 
hold line and surface, churning when wet and allowing 
growth of weeds. These disadvantages, however, exist 
in greatly varying degrees and in carefully prepared 
gravel ballast disappear altogether. While it is true 
that some of the users of crushed rock maintain that 
it is superior to the best gravel, the evidence is not suf- 
ficient to warrant an unqualified statement to that effect. 
Under extremely heavy traffic the indications are that 
crushed rock will stand better than the best gravel, but 
some of the best riding track in the country, with fast 
passenger service over it, and with reasonable main- 
tenance expense, is put up on gravel. 

Some tests of pit gravel on the Cleveland, Cincin- 
nati, Chicago & St. Louis Ry. have thrown light on the 
question of effect of sand and dust in gravel ballast, and 
the result of the tests is given in the accompanying 
table. These tests were made on small sieves by hand 
and must therefore be regarded as laboratory tests, rather 
than working tests under everyday conditions: 
PERCENTAGE OF GRAVEL, SAND AND DUST IN 

BALLAST, BY VOLUME. 


(Compared to Original Volume.) 
Gravel. Sand. 





P.ct. P.at Remarks. 

S1.6 27.0 Very good. 

61.38 50.0 Fair. 

68.0 44.1 Good. 

86.0 12.5 Poor—cementing nature. 

6.0 62.0 Too recent to determine. 

59.6 o.4 3.6 Good but dusty and excess of sand 
increases track labor. 

58.7 19.1 12.9 Very poor. Only fit for sub-bal- 


last. 

Gravel having 3% or less of dust has been found to 
drain very freely, while gravel having an excess of 3% 
dust is found to hold water to such an extent as to in- 
terfere with its thorough efficiency as ballast. Grave) 
containing 2% dust will make a fairly dustless readbed, 
but after being disturbed by track work it will cause 
considerable dirt until washed by a heavy rain. 





*From the report of the Committee on Ballasting, pre- 
sented at the annual meeting of the American Railway 
Engineering and Maintenance-of-Way Association, held 
at Chicago, March 16 to 18, 1909. 

On the other hand, some coal roads prefer gravel, as 
the dirt from the cars soon chokes up clean stone bal- 
last.—Ed. 





It has been found necessary to have about 30% sand 
to partially fill the voids in the gravel. Lack of at least 
20% of sand permits the pebbles to shift under the load 
and an excess of 50% prevents the ballast from becoming 
firm. In dry weather the action known as ‘‘pumping”’ 
or ‘‘blowing”’ takes place. 

The committee recommends therefore, as good practice, 
the following proportions: 

For Class A roads: 10 parts gravel and 3 parts sand. 
Where bank gravel contains more than 2% dust or 40% 
sand it should be screened or washed. 

For Class B roads: 10 parts gravel and 6 parts sand. 
Where bank gravel contains more than 3% dust or 60% 
sand it should be screened or washed. 

For Class C roads: 10 parts gravel and 10 parts sand. 
Any bank gravel which does not contain an excess of 
6% dust may be economically used. 

Stone Bailast Quarry Plant; D., L. & W. Ry.* 

Early in 1905 our company acquired by purchase near 
Boonton, N. J., a granite quarry and crusher plant. The 
material obtained from this crusher plant is a very 
good quality of New Jersey granite, weighing 2,795 Ibs. 
per cu. yd. of crushed stone. 

The quarry was well opened up when we acquired it 
from the contractor. The face has a depth of from 20 
to 60 ft. and a length of about 2,200 ft. The stripping 
on top of the quarry will average about 2% ft: The 
crusher machinery consists of one No. 8 and one No. 6 
crusher, with a large bucket conveyor for conveying 
the broken stone from the crusher to the screens. There 
is one 48-in. screen, consisting of three sections, each 
4 ft. in length, with holes from %-in. to 2% ins. di- 
ameter and a dust jacket for separating the materials. 
Materials which pass through the %-in. ring are not 
used for track ballast. 

The ballast product is conveyed on a belt conveyor and 
deposited in a system of bins; the finer material and dust 
pass directly over the dust jacket into the dust bin. 
The percentage of fine materials (dust and %-in. stuff) 
runs from 12 to 14% of the total output. 

The grades of tracks at the crusher plant are so ar- 
ranged as to handle the cars after being placed by 
gravity. There is a powder magazine for about ten tons 
of powder and explosives. There is also a water system 
for the boilers and a sprinkling plant to keep down the 
dust. The maximum grede of the track connecting our 
main line with the quarry is 3% ascending to the quarry, 
and in handling our ballast we have been utilizing a 
locomotive which will handle 14 empty ballast cars up 
this grade. 


The larger part of the stone is handled from the 
quarry to the crusher plant by means of a derrick sys- 
tem, the face of the quarry being located quite close to 
the crusher plant. We have in use six large derricks with 
90-ft. masts, which, with six hoisting engines operated 
in connection with the derrick system, handle the stone 
in large stone boxes. The stone is quarried from the 
top of the face by a stepping system. To pass into the 
No. 6 crusher the stone has to be broken up in sizes 
from 16 ins. to 20 ins. The breaking of the material 
is done with a system of block hole drills, placing 
holes from 6 ins, to 12 ins. apart, depending upon the 
size of the stone to be broken. We use from three to 
six block hole drills per day in breaking up the larger 
stone, and some of the smaller stones are sledged in- 
stead of being block holed. 

In addition to the derrick system we also have a car 
system, by means of which cars loaded with stone from 
the quarry are dropped by gravity to the crusher. These 
cars have from 12 to 16 yds. capacity, and are dumped 
by one of the derricks. The bottom of the cars is of 
wood and metal, with a chain attached, and the false bot- 
tom of the car is picked up on one end by the derrick, 
and the stone dumped by this means without manual 
handling. After the cars have been dumped at the 
crusher they are returned to the quarry by a haulage 
system, operated by a hoisting engine. The stripping 
from the top of the quarry is disposed of by piling it 
back from the face of the quarry. 

In operating the quarry and crusher we have employed 
an average of 125 men, including rock men, drill men, 
engineers, mechanical men and laborers required at the 
quarry and crusher. We employ two blacksmiths for 
handling the drill work and a pipefitter for taking care 
of the steam-pipe system and steam drills. One me- 
chanical foreman with the necessary help has charge of 
the crushing plant and one general foreman has charge 
of the quarry. One engineman handles the engine in the 
crusher plant and one fireman does the firing. We also 
utilize a 150-HP. boiler for generating steam for the 
drills, and we have two 150-HP. boilers for furnishing 
the balance of power for the derricks and at the 
crushers.+ 

In handling the ballast on a 4%-mile section we had an 
average of 31 laborers at 14 cts. per hour per day of 10 
hours and one foreman at $75 per month. In addition 





*Information furnished to the committee by Mr. Lincoln 
Bush, while Chief Engineer of the Delaware, Lackawanna 
& Western Ry. 

+A tabular statement in the report shows that for a 
period of 14 months the average cost was 55.51 cts. per 
cu. yd. (49.04 cts. for quarrying and 6.47 cts. for 
crushing).—Ed. 





to the regular ballast gang we had eie 
on the 4%-mile section that were ey 
out, changing ties, placing drain 
changes in alinement and easement 
of ballast used on the 4\4-mile sectioy 
was 28,458 yds., or an average of 6 
of double track. The average distance 
was hauled from the crusher to 
was 13 miles. 

We used in this work 24 ballast ca; 
the cost of transportation the cars were 
of $600 each. Our records show a co 
yd., covering transportation charges, j; 
last cars valued at $600 each at 5°, 
on the net investment of the quarry 
The cost for quarrying, crushing and | 
crushing plant was 55 cts. per yd.; the 
ballast under track, including lining. sur; 
ing, was 20% cts. per yd., making a tota 
per yd. for the ballast in the track 

On the west end of our Buffalo Div 
accurate record of the cost of 27,120 
limestone ballast put in on a stretch 
during the season of 1906. For this wor! 
the crushed stone delivered to us in our o 
at an average cost of 60.17 cts. per 
ceived an average of 222 cu. yds. 


1 


the 


I 
} 


OT 
being located on our own lines. The ave 
13.4 miles. The ringing used in prepa: 
wes from %-in. to 2% ins, diameter and thy 
2,410 Ibs. per yd. 

Pit Gravel. 

STRIPPING.—In general, the best met} 
ing the waste material is to use a steam 
the material into cars and using it to 
ments. When the depth of stripping ji 
permit the economical use of a steam shov: 
scrapers can be used to windrow the stri; 
steam shovel to load the windrows. Th: 
ping a gravel pit with a steam shovel, usi 
to widen embankments, when the hau! do: 

20 miles, should not be more than 15 cts. pe 

LOADING.—A heavy steam shovel with 
ing from 2% to 3% yds. makes a most effici: 

Too great stress cannot be laid upon the 

having a shovel which has a large surplu 

all its parts, as economy in maintenance 
operation, resulting from lessening the |o ‘ 
easioned by stopping for repairs, is very er iy 
dump cars, which deposit the materia! » 

be used without any casting with shove 
economical. The larger the capacity of 

better, 

In connection with the center dump as 
spreaders mounted under a flat car are a new The 
practice of placing a tie or like obstacle ir 0 
wheels, allowing them to skid while the ballast be 
pushed out of the way, is a bad practice, resulting 
flat wheels, as well as loss of time in distribution of the 
ballast. Where only a small amount of bal to be 
handled, a device which will be mounted by the whee 
and will itself slide on the rails can be used to od ad 
vantage. Where only a very small lift or non 


SY 


to be made, a great saving in time of applying the bal 
last can be made by the use of a distributing plow, wh 
plows out the ballast close to the tops of th¢ 

In most cases it will be found best to organize a crew 
at the pit in charge of an able, experienced conductor 
who will do all of the spotting of cars at the shovel 
and, to a certain extent, to take charge of the yvement 
of the other trains in the gravel service to the various 


distr{buting points. 
COST.—It is impracticable to give any approximation 


of the cost of preparing the gravel pit for operation, 4 
local conditions will govern this entirely. The cost of 
loading the gravel depends upon three condition a 
The size and efficiency of the shovel; (2) the depth of 


the bank from which gravel is being loaded 
supply of cars maintained under the shovel « 


Where the bank is 10 ft. or more in depth the createst 
efficiency of the shovel should be obtained. Noi less 
than four pitmen should be used, that no tin y be 
lost in shifting. Where the bank is less thar ir 
depth it will generally be found that the frequ: fting 
of the shovel will materially reduce the output! ravel 
It is assumed that the train service is sufficis kee} 


the shovel supplied with cars in order to mak« 
full efficiency. 
With the above conditions obtaining, fror 
2,500 cu, yds. per day on an average can t ed 
> 


the cost of which will be approximately 2.5 c' y 
based on the following rates of pay: 





S48) 
1 Train engineman ‘ : 
A Traim remem ©. wc ce ccc cc ccccscccsccces < 
1 Conductor ........- eee renee ro 
2 BrakKeMen .... ccc ccccvcccssceces 2 
1 Shovel engineman *1) 
1 Shovel fireman .........ccseceeccereeees 5 
1 CRAMOBMAD 2 oie neces ccc cece ese cesreees 10 
1 WetCRMAN .icc cc cccecccscccccecccsesss ="09 
"Oo:  Merrrrerrrrrrerer te re 
Fuel, oil and water for train and shovel.. , 
+30 
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_The length of haul regulates entirely 


e number of trains and the number of 


Washed or Screened Gravel.* 
The essential features of a plant for this purpose are 































































































































the u nich should be used. The one hard and (1) Positive separation of material into definite grades 
: 2 that the best of motive power be fur- (2) capacity to furnish gravel in quantities sufficient for 
i ervice. Generally speaking, for hauls economical use as ballast; (3) economical operation; (4) 
: one train in addition to the train at economical disposition of the refuse, both boulders and 
a ole t. Above 10 miles and under 30, two ne meterial. 
sat will be sufficient. The only rule that In distributing ballast on track it is obviously neces 
hat, to get the most economical hand- sary to produce the gravel in large enough quantities 
; provide train service enough to keep to permit the organization of the track forces on an 
yoy supplied with empties at all times. economical basis. A plant which will produce gravel at 
whe short the best practice is to put into a cost which would make it commercially profitable 
$y a ) many cars as can be handled readily may be too small to produce ballast economically. 
a - hich are assigned to that service. There In the preparation of quantities of ballast there is 
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SECTIONAL ELEVATION OF PLANT FOR EXCAVATING, WASHING AND SCREENING RIVER 
GRAVEL. 


(Union Sand & Material Co 


is a decided loss on short-haul work where more cars are 


put 
} 


by the 


en. 


into a train than can be dumped without difficulty 


gine. 


When the haul is long all the cars should be given to a 





‘rain (hat can be moved over the division, and enough 
‘et off on the siding nearest the distributing point to 
reduce the train to such size that the engine can readily 

: handle while dumping. This applies to center dump 

\ ars, where the movement of the train when being un- 
loade very much harder than when on the road. In 
some es it will be found economical to provide a 
trair ‘he purpose of taking the loaded cars at the end 
of a haul and unload them. It frequently happens 
tha eseen delays occur during the unloading which 
wi usly cripple the through movement of the 
gray ns, and on very long hauls the unloading 
trait he economically employed. 

The f movement from the pit and distributing on 
nee lepends wholly upon the length of the haul 
and on of traffic. The actual time consumed in 
distr with center dump cars is immaterial, 30 
. - * sufficient time for the unloading of a train 








" to 500 cu. yds. 





. South Memphis, Tenn.) 


necessarily produced a large amount of mud, sand and 
boulders or cobbles. To work successfully a plant must 
be so devised as to dispose of this rejected material. The 
stones should be run through a crusher and returned to 
the gravel for ballast, not only increasing the output, 
but improving the quality. i 

Plants for the washing or screening of gravel naturally 
divide into two types: (1) For handling material from 
submerged beds of gravel; (2) for handling material 


frora upland gravel banks. The plant of the Union 
Sand & Material Co., South Memphis, Tenn., is a 
typical submerged gravel-bed washer, and the Lake 


Shore & Michigan Southern Ry. plant at Pleasant Lake 
is typical of the upland washer. 

UNION SAND & MATERIAL CO.’S PLANT.—The 
equipment used is a fleet of one tug and six barges, with 
a capacity of between 250 and 300 cu. yds. each; one 
dredge, with two 15-in. centrifugal pumps, each equipped 
with a length of pipe varying from 30 ft. to 75 ft., de- 
pending upon the depth of the water. These suction 
pipes can be moved horizontally and raised and lowered 





*See articles in Engineering News, Aug. 6, 1908, p- 
148, and Aug. 1, 1907, p. 105. 





derrick with 
The 


by means of a 
the front of the dredge 


boom extending out from 


two centrifugal pumps can 


load a barge in about 7) mins., and, as the average dis 
tance traversed from the barge to the plant is about 1, 
miles, the tug is kept busy transporting the loaded and 

‘pty barges The dredge is about 130 ft. long, 30 ft 
wide and heavy construction The barges are 130 ao 
ft. over all The accompanying cut show 2 section of 
a typical plent, 

Two boilers furnish steam to an engine with 12%, 
16-in. cylinders This engine furnishe power for run 
ning the plant, as well as pumping water wash the 
gravel, of which about 1,5) gals. per minute is used 

The plant proper is built up on a network of creosoted 
piles, driven down well into the bank of the river 
These piles are al] cut off at the same elevation and have 
cribbing placed on top of them, upon which the plant ha 
been erected On the river side of the plant, where 
the four-leg tower, which support he overhead carrier 
has been erected, there have been four clusters of piles 
driven under each leg This overhead carrier hangs at 
an angle of about 30° from the horizontal, the river end 
being the lower At each end of this carrier there are 
number of pulleys, upon which are operated the wire 
cables to handle the 5-yd. clamshell bucket 

A four-drum engine is used to operate this clamshell 
bucket One man operates all the machinery connected 
with this bucket. The river end of the overhead trolley 
system extends out sufficiently from the river to enable 
the clamshell to be lowered directly over the barge after 
it has been placed in front of the plant by the tug 

The overhead trolley system is placed at right angles 


to the river and the sand and gravel is transported to 
the bins by simply raising the clamshell until it comes 
in contact with the hook in the overhead trolley system 
As soon as the contact is made with this hook, motion 
away from the river is commenced and the material! in 
the bucket can be dumped at any point desired along 
the entire length of the overhead trolley, this being at 
the command of the engineer. 

On the land side of the tower supporting the overhead 
trolley are built the bins for the receiving, washing and 


storing of the various kinds of sand and gravel acquired 

The gravel about halfway the overhead 
trolley into a large hopper At the bottom of this hop 
per is a gate; directly under the gate is a belt conveyor 
which 


is dumped on 


rollers 


operates over concave In the concave 
belt is dropped the gravel by means of the gate This 
conveyor runs at an angle of about 45° to the overhead 


trolley, and at its end is another hopper smaller than the 


first one, but worked in the same manner, over which 
all of the gravel is carried to a second belt conveyor 
of the same character as the first, which operates at 


right angles to the first conveyor and deposits the gravel 
it from the barge the the 
water is turned on the sand and gravel for the first time 


as comes into chute, where 


The gravel then is washed down various chutes and 
sluiceways and over different mesh screens to separate 
the finer gravel. As the gravel is separated by this 
different mesh screening, it is carried through by means 
of sluice boxes to the proper bin, and there deposited 
ready to be loaded into the cars at any time This is 


done by simply opening the gates placed in the bottom 


of the bins, which are built sufficiently long and with 
a sufficient number of gates to load an average length 
car at one spotting. 

The waste water carrying the sand goes through a 


large box, which has an outlet near the top. 
has a movable bottom and as the sand 
box it is dumped directly into the bin The gravel 
turned out may contain any required amount of sand 
That one kind of gravel used for roofing purposes is 
entirely free from sand and is supposed to go through a 


This box 
goes into the 


is, 


screen that has a mesh of %-in. to \-in. 

The gravel that goes through a screen from 1 in to 
\%4-in. is called binder gravel, and is used for building 
purposes, where a clean gravel is required. 

The gravel furnished for concrete purposes, where it 
has not been washed, usually contains from 25 to 45% 
of sand, depending upon the order given The gravel 


furnished the railway company for ballasting tracks con 
tains from 25 sand and from all large 
rocks or foreign material. The track facilities consist of 
three parallel tracks, each of which extends sufficiently 


to 35% is free 


far beyond the bin to hold six cars If only one kind 
of gravel is being loaded at a time, the tracks are of 
sufficient length to enable 30 cars to be loaded, but it is 


necessary for the ywitch engine to make a shift of cars 

The plant is operated by a superintendent, first and 
second engineer, blacksmith and helper, timekeeper and 
various help needed around the plant and on the barges 
This force exclusive of forces employed the 
tug and on the dredges. Under favorable circumstances 
the capacity is from 2,000 to 2,500 cu. yds. of gravel per 
day of 12 hours. A barge of 250 cu. yds. or 300 cu. yds 
can be unloaded in from ™ minutes to one hour 

The tracks, before they reach plant, have been 
built up on a pile trestle for a distance of about 200 ft. 
In fact, all the tracks around the plant proper are sup- 
ported by creosoted pile trestles. 

GRAVEL WASHING PLANT; L. 
gravel from the pit at Pleasant 


is the on 


the 


S. & M. 
Lake 


S. RY.—The 
is a fine gravel, 
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mixed with much sand, some stone and boulders and a 
minimum amount of clay and loam. The object in 
washing the pit-run gravel is to remove all the clay and 
loam, to crush the stone and boulders for ballast and to 
separate the sand from the gravel, loading the sand in 
cars on one track and the washed gravel in cars on an- 
other track. The stripping is done by grading machines 
and the material wasted. 

The gravel is loaded by means of a 75-ton steam shovel 
using a 3%-yd. dipper. The loading face is 40 ft. The 
material handles well. It is loaded into 40-yd, steel 
center dump ballast cars of 100,000 lbs. capacity. A 
maximum of 125 cars have been loaded in one working 
shift of ten hours, in which the shovel was actually 
working 7% hours. Two engines and crews are used to 
spot the cars at the shovel, haul the gravel to the washer 
and dump these in the hopper there. The cars are 
hauled up a stiff grade. 

The plant is a wooden trestle structure on concrete 
foundations. It is driven by a 200-HP. steam engine. 
The water is supplied for this washer and engine by a 
10-in. single-stage centrifugal turbine pump, rated at 
2,400 gals., against a 90-ft. head. The pump has a 
16-in, suction, 750 ft. long and 12-ft. lift. A test shows 
that 105 I. HP. is required to drive the pump and 132 
I. HP. for operating the entire plant. About 1,700 gals. 
of water are used per day in actual operation. 

The conveyor for the pit-run or raw gravel has a max 
imum capacity of 5,000 cu. yds. per day of ten hours. 
The gravel is elevated but once, and is discharged to- 
gether with the water for washing on a flume 6 ft. 
wide and 8 ft. long. The water is allowed to escape from 
an 8-in, pipe through a ‘‘duck-bill” nozzle. This flume 
discharges on a bar screen with 2-in. spacing and a 
%-in. mesh wire screen below and parallel to it. The 
bar screen removes all stone and boulders, which at once 
pass to a rock crusher, where the stones are all crushed 
small enough for ballast and returned to the bar screen 
egain until all passes through into the ballast, thus 
improving the quality of the finished output. The ma- 
terials having passed through the bar and %-in. screen 
pass successively over or through a 3-16-in. and \-in. 
mesh, respectively. The gravel passing over these 
screens passes to the ballast cars and the sand to sand 
cars, 

The separation of the water from the sand in these 
large quantities gave some trouble at first. The sand 
settles in a funnel with a valve at the bottom. The 
water and sand are admitted. The water flows over 
three sides of the square funnel and is wasted. When 
the funnel is nearly full of sand the attendant opens 
the valve and allows the sand to escape into the bin be 
low. Only stationary screens are used; revolving screens 
have proven unsatisfactory. The maximum capacity of 
this plant is 4,000 cu. yds. of raw or pit-run gravel per 
day of ten hours, 

About 40 men are employed. This includes one steam 
shovel crew, four train crews and several men calking 
cars with lath, shingles and hay to make them hold 
wet sand. 

The cost per cubic yard of the washed gravel varies 
much with the percentage of washed gravel obtained 
from the pit-run gravel. Some pits show 40%, some 55% 
of washed gravel. Others show 65%, while some pits 
promise to show 90% of washed gravel. The market for 
the sand has a considerable effect upon the net price of 
the finished product. Of course, the amount of stripping 
and the cost of the land are important elements. No 
general rule is safe, but it is not unreasonable to expect 
that pits may be found where the washed grave! would 
cost about twice as much as the raw or pit-run gravel. 


Stone and Gravel Ballast on the C., C., C. & 
St. L. Ry. 


The stone ballast on cars on our track costs 59 cts. 
and 48 cts. per cu. yd. Gravel ballast on cars, includ- 
ing all costs, ranges from 5.62 cts. to 13.9 cts. per cu. yd. 

Stone ballast cost to put under track (in 1908) 31.9 
ets. per cu. yd. Gravel ballast cost 11.8 cts. per cu. yd., 
the amounts of lift and train service being practically 
equal, 

Tie renewals in stone ballast averaged 16.8 cts. per tie, 
and in gravel ballast 10.3 cts. 

The ballest cross-section for stone, with a 12-in. lift, 
requires an average of 3,380 cu. yds. per mile. Under 
the same conditions a gravel cross-section having 3,680 
cu. yds. per mile is used. Results have indicated that 
the stone cross-section might be even further reduced 
and obtain results so far as maintaining surface is con- 
cerned equal to that of gravel. It may be said, there- 
fore, that for the same conditions the volume of stone 
required may be 10% less than gravel. 





VERY HIGH WINDS prevailed on April 7 throughout 
the section east of the Mississippi and north of the Ohio 
River. Many houses were wrecked, fectory buildings in- 
jured, chimneys overthrown, and in some districts tele- 
graph, telephone and power wires blown down. The 
main building of the Toledo-Massillon Bridge Co., at To- 
ledo, Ohio, a steel-frame mill-building, 100 x 400 ft., 
had the roofing plank torn off one side of the roof. 


A Gravel Washing Plant on the Richmond, 
Fredericksburg and Potomac R. R. 


By E, M. HASTINGS.* 

The Richmond, Fredericksburg & Potomac R. 
R. Co. has recently completed and put into 
operation a plant for the purpose of washing 
gravel for ballast. It is located about midway 
between Richmond and Washington, five miles 
south of Fredericksburg, in  Spottsylvania 
County, Va., on the large gravel lands owned 
by the railroad company, along what is known 
as Massaponax Creek. The company is for- 
tunate in having been able to obtain at this 
point, midway of its line, an immense deposit 
of gravel of the finest quality. The gravel lies 
from 10 to 20 ft. deep over quite a large area. 

Work on the plant was commenced the latter 
part of July of the past year, and was pushed as 
rapidly as possible so as to have it completed be- 
fore bad weather set in. This was done, the 
plant being put in operation the latter part of 
November. 

The plant consists of a large concrete hopper 
into which the pit run gravel is dumped, from 
which it is carried by a pan conveyor having a 





and discharged on the bed of the gra 
the gravel had been previously ex; Yi. 

The settling tank is water-tight a: . 
the bottom with two conical stee! Hi. 
3) 6 ft. in diameter at the top a: : 
diameter at the base, 5 ft. deep. 1) 
the steel cones are fitted with a «: 


which makes them nearly wate; ay Pe 
cone plugs are set from the top o: satan he 
tank by a set screw which work a 


running through the center of the . 
raised and lowered by a lever wo 
diately under the set screw and th 
crum at the side of the settling ta: 
of the tank is boarded over so th 
are easy to handle. The idea in h 
these conical hoppers was to grade 

coarse sand settling in the first ho, 
fine sand in the farther one, it ha f 
that this is the case, there being a 

ference in the two grades of sand. 

settling into these two hoppers nat 
a great deal of water, it being squi 
the sand settles to the bottom of th 
sequently when the cone plugs are . 
sand runs into the cars with very 
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FIG. 1. GENERAL PLAN AND PROFILE OF GRAVEL-WASHING PLANT, RICHMOND 
FREDERICKSBURG & POTOMAC R. R. 


speed of 30 ft. per min., or 120 to 150 cu. yds. 
per hr., on an incline of 30°, to the top of the 
trestle some 45 ft. high, where it is discharged 
into a steel-lined box, 6 x 3 ft. in plan and 1 ft. 
deep in front, or at the chute. The water, dis- 
charged from a flat nozzle, 1 in. wide and 24 
ins. long. connected to a 6-in. discharge pipe, 
strikes the gravel as it falls into the box, wash- 
ing it down over a steel-lined chute 6 ft. wide 
and 8 ft. long, with a slope of 3 ins. to the foot. 
It was found necessary in order more completely 
to wash the gravel to place a series of rods 
across the chute, making the gravel tumble over 
them, thereby retarding its progress and obtain- 
ing a more complete washing. 

At the end of this chute there is a double 
screen placed at an angle of about 45° with the 
chute. The screens are about 9 ins. apart, and 
are of double crimped wire cloth. The first of 
No. 6 wire, one mesh to the inch, the second of 
No. 10 wire, two meshes to the inch. A bar 
screen has been placed in front of the first 
screen to reduce the wear. All gravel that 
does not pass these two screens falls into 
the ballast bin, which is 36 ft. long and 12 ft. 
wide, and about 12 ft. high. The lower 6 ft. of 
this bin is sloped all ways toward the center, so 
that the gravel will fall by gravity through the 
openings in the bottom. (Fig. 2.) 

All of the material which passes these two 
screens along with the water falls upon a sec- 
ond steel-lined chute which is 8 ft. wide, 9 ft. 
long, and on a slope of 2 ins. to the foot. From 
this chute the material is discharged against an- 
other screen, of double crimped wire cloth, of 
No. 12 wire, four meshes to the inch. This 
screen takes out practically everything larger 
than -in. in diameter. All material which does 
not pass this screen falls into the ballast bin 
also. 

The material passing the screen is carried over 
another steel-lined chute about 10 ft. wide and 
7 ft. long, where it is discharged as sand into 
a settling tank about 12 x 13 ft. and 3 ft. deep. 
On the side of this tank opposite this chute is 
the waste flume where the water is carried off 


*Resident Engineer, Richmond, Fredericksburg @ Poto- 
mac R. R., Riehmond, Va. 


the cone plugs being raised, cutting off the flow 
of sand, before much water can come through 
It has been found that this is an exc: |- 
ity of sand, suitable for all purposes, as buildi 
sand, concrete sand, and an excell: 
sand. 

The ballast bin is steel-lined throughout and 


u 


has three openings at the bottom, fitted with 2 


x 20-in. rack and pinion valves, spaced so as to 
empty into the center and two ends of the ba 
last car, giving a uniform loading. Th: iteria 
from the screens is distributed in the ballast bin 


about equally over the three openings; this is 
accomplished by dividing the space at the end 
of the screens into three equal parts. The ma 
terial from the two end thirds of the scre 
Strikes on a steel chute, which diverts it fron 
the center, causing it to fall into the ends of 
the ballast bin, while the material from the cen- 
ter third falls directly into the center of the bin 
‘The pans on the pan conveyor are 48 ins. wid 
and 4% ins. deep over the axles, and 7 ins. deep 
between the axles. The conveyor is Sé ft. on 
centers, is composed of 121 links. It is driven 
by a 25-HP. engine, located immediately under 
the head shaft, on the ground level, power be- 
ing transmitted by a 1\-in. manila rope ‘rive 


The water is brought from the creek (lirough 
a gravity canal 900 ft. long (Fig. 1) to a con 
crete-lined well, 7 x 5 ft., and 11 ft. devp; the 


bottom of the well being 4 ft. lower t)iin tne 
creek at the intake. This canal is 2t) 20-in 
open wood flume for 500 ft. where it rus into 
a 20 x 20-in. wood box, covered by some % ft. of 
earth. This box is about 370 ft. long, wh: re con 


nection is made with an 18-in. terra « pipe 
which runs under the engine foundation o the 
well, which is located right next to th:  ngine 


In this well is set a steam pump, wit! « 6-in 
suction and a 5-in. discharge. This pu p has 


a capacity of from 800 to 1,200 gals. ; © min 
The discharge pipe was increased from © to 6 
ins. to overcome frictional resistance du » two 
right angle turns necessary to place © © dis- 


charge nozzle in the desired position. 

Steam is furnished by a 90-HP. return ‘ubular 
boiler, which is located under the same ‘oof 48 
the engine and pump. In this house is als: cated 
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2-in. discharge, 


a with a 
nena er to a 25,000-gal. tank about 1,400 


b 


y work and ballast train engine 
hopper (Fig. 4), into which the 
dumped, preparatory to washing, 
Tom above the foundation, 36 ft. long, 
| le inside, the outside walls are 2 
: inside of the hopper slopes from 
vays toward the center opening, 
30 ins.,and feeds to the conveyor. 

<s of the hopper are 6 ins. thick, 

h from %-in. to 1%-in. iron rods, 
18-in. centers and bent over into 
side walls. These rods came from 
Howe truss bridge, which was 
everal years ago. The track on the 
rried on 12 x 14-in. wood stringers, 
h is immediately over the outside 
e other carried on 12 x 14-in. cross- 
' ' iced 6 ft. c. to c., and embedded in 
walls. The track over the hopper is 
fitted 1 bar screen, bars spaced 4% ins. 
s to prevent roots, stumps or large 
iy from. being carried to the washing 


the & 
an v 
disma 


hoppe! 


The ach to the hopper (Fig. 1) is on a 
Yo gra ascending, which terminates at a point 
m the end of the hopper, thence by a 
nding grade, which continues over the 
iere it breaks into a 2.5% descending, 
‘¢@ descending grade for about 150 ft., 
thence to an 40% ascending grade. At the junc- 
tion of the 5% and 18% grades there is located 


hoppel 
then to 


. spring switch, the track leading away from 
the switch being on a descending grade to the 
pit level, the idea being to do the most of the 


shifting by gravity. The loaded cars after be- 
ing pushed up the 2% approach to the hopper, 
are unloaded, dropped down the 5% grade by 
gravity, and up on the 18% grade, which gives 
them a kick back through the spring switch and 


which 


<6' Re" 
8 858m 4.2m © 









































FIG. 3. 


the profile of tracks. Gravel is loaded from the 
bank by a 1%-yd. dipper steam shovel into bal- 


last cars. 


The track layout for the ballast tracks and 
sand tracks was designed so as to do all the 
shifting possible by gravity The empty bal- 
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DETAILS OF BENTS ON MASSAPONAX GRAVEL-WASHING PLANT. 


The ballast track has a 
cars below the bin. 
to the ballast 
that the 


capacity of about 16 
A pull out track, connected 
track at both ends, 
loaded cars 


was laid so 


could be pulled out with 


out interfering with the empties standing above 
the ballast bin. 
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FIG. 2. ELEVATION AND PLAN OF TRESTLE OF MASSAPONAX GRAVEL-WASHING PLANT. 


dow ne pit level, where they are taken by 
om to be reloaded. The idea for this 
: S gotten from the Lake Shore & Michi- 
an sS 


ern Ry., and is plainly, shown on 
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last cars and sand cars stand to the north of the 
plant and are dropped by gravity under the 
ballast and sand bins, where after being loaded 


they drop on down beyond the plant. 
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The foundations are all of concrete, made from 
the pit run gravel, without screening, foundation 
concrete mixed 1:8, and neat work 1:6. 

The plant has been in operation since the lat- 
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ter part of November, and the product is all that 
could be expected. It has been found that it is 
impossible to operate the plant in freezing 
weather. During the summer months it is ex- 
pected to have a daily output of from 1,000 to 
1,200 cu. yds. of washed ballast. It is intended 
to cover the 112 miles of double track line with 
the washed gravel as soon as possible, thereby 
securing a dustless roadbed. The ballast is ap- 
plied in the usual way, to conform to the new 
standard roadbed section. The present ballast 
is cut out to the bottom of the ties and the 
washed gravel dumped in, the idea being to get 
about 3 to 4 ins. of the washed ballast under 
the ties. It hag been found that about 3,000 cu. 
yds. of washed gravel is used to the double track 
mile; that is the average of the first five miles 
of the work so far completed. The force em- 
ployed at the pit and washer consists of the fol- 
lowing: 1 general foreman, 1 clerk, 1 shovel engi- 
neer, 1 shovel craneman, 1 shovel fireman, 1 plant 
engineer, 1 plant towerman, 1 plant fireman, 1 

- - 360" 
Top of Fail,-060% —> 


a aaa 





exi4" Stringers 





A New Arch Curve, the Parabolic Oval. 


By CHARLES WORTHINGTON,* M. Am, Soc. C. E. 

In choosing the curve for an arch, the designer 
usually arrives at one which meets his ideas of 
artistic appearance and then proportions the arch 
on the lines thus determined, possibly modifying 
this curve as he progresses in order to keep 
within the limits of economical construction. The 
adopted curve is usually a parabola with vertical 
axis, a circle, an ellipse, or a composite curve 
made up of a series of circular arcs. 

Of these curves the parabola, with vertical axis 
and vertex at the crown, is well adapted to seg- 
mental arches of slight rise, and is easily con- 
structed by the method of ordinates. But it is 
altogether inflexible, the span and rise fixing the 
curve completely. The same remark applies to 
the circular curve, and moreover the circular 
curve is not so easily constructed, excepting 
where of such small span that it may be struck 
by an actual radius. Both of these curves, ex- 
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hopper foreman, 1 gravel bin man, 1 sand bin 
man, 1 car rider, 3 men around cars, 3 pit hands 
around shovel, 1 cook, spotting engine and crew, 
consisting of engineer, fireman and one train 
hand. A force of men is required from time to 
time to shift tracks for shovel loading, in addition 
to the above. 

The plans and general detail were all designed 
and worked out at the office of the company, by 
the writer, having before him the plans of the 
L. S. & M. S. Ry. plant. The writer also looked 
after the construction work in the field. The 
work was done by the company’s forces, all 
under the direction and supervision of Mr. S. B. 
Rice, Roadmaster of the company. Thanks are 
due to Mr. H. H. Ross, Assistant Engineer, L. 
S. & M-S. Ry., for much valuable information, 
blue prints and helpful suggestions. 

2 


A 3,200-FT. DRILL-HOLE has been put down at Bis- 
bee, Ariz., by the Warren Realty & Development Co. It 
was drilled by a Sullivan ‘‘Class C’’ hydraulic feed drill, 
removing a 1\-in. core, and 375 days were required for 
the work, one 9-hr. shift per day. The diamonds were 
set with small clearance, '/g-in., and the fact that the 
hole is quite straight is attributed to this fact. The 
drill passed through several layers of soft ground, down 
to the 580-ft. level. When such a layer was struck, 
cement grout was pumped into the hole through the rods, 
the rods pulled and the cement left to harden until the 
next day, when drilling was resumed. [In this upper 
section of the hole the average length drilled per bit 
was 8 ft., but lower down an average of 30 ft. 
was attained. The Sullivan Machinery Co., in its publi- 
cation ‘‘Mine and Quarry,’’ credits this as the deepest 
diamond-drill hole in the United States. 





cepting the full semicircle, are very limited in 
their application. 

The semi-ellipse is not a pleasing curve in it- 
self by reason of its being and appearing flat at 
the haunches, and it is not easily constructed 
excepting for comparatively small spans. The 
method of ordinates is laborious, as it is neces- 
sary, for every ordinate, to find the square root 
of the difference of two numbers, usually num- 
bers with long decimals. 

The composite curve of circular arcs is probably 
the one most commonly adopted for arches of any 
size. This curve is determined first by the eye 
of the designer, approximately, and afterwards 
by a series of circular arcs, found by trial, con- 
forming as nearly as possible to the approximate 
curve. This process is, for large arches, laborious 
in the drafting room and difficult in laying out 
on the work. Most of the radii will be too large 
to strike the circle from actual centers, and, as 
in the case of the ellipse, the method of ordinates 
is laborious. 

Normals to the curves, for instance the joints 
in masonry, are also not easily determined for 
either the ellipse or the composite curve. The 
writer has found, further, that composite curves 
may look well on paper and in the actual work 
present an appearance of flatness if the change 
of radii is at all abrupt. 

In an effort to find an easier and more prac- 
tical solution of a very difficult example of such 
a composite curve, a long span ornamental steel 
arch with not two but many curves all converg- 


*Engineer and Architect, 229 West 101st St., New York 
City. 


ing towards the crown, the w; 
curve which is as easy to constry 
of ordinates as the parabola, 

ellipse without being flattened 

and, being a true mathemati 
springing line to crown, is frey 
changes in curvature. It is a) 











Fig. 1. The Pair of Initial Parabolas 


when used for segmental arches; inst: 
fixed for a given span and rise, ; 
with the parabola with vertical axis cir 
cle, this curve requires another cond as, for 
example, an assumed slope of th irve at 
springing line, or an assumed intern te 
through which it shall pass. Moreover, wher 
used for arches, after the soffit curve has beer 
determined the upper curve or curves that def 
the arch ring follow directly from the soffit curv 
This carve is derived from the parabola by 
torting it about the normal passing throug! 
one extremity of its principal parameter, a 
ellipse is derived by distorting a circle about any 
of its diameters. The writer has named this new 
curve the parabolic oval, and in the 
presents a description illustrating its derivat 
and some examples of its application, giving 
working equations whereby it may be used 
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e oan 
Fig. 2. Oval Derived from Pair of Para’ as © 
Fig. 1. 
DERIVATION.—In Fig. 1 is shown ! = 
parabola OCB from which the parabo tog 
derived. Of this parabola CA is the ; oF 
focus, OB the principal parameter, an a 
the normal and tangent respectively a nel 
tremity of the parameter. The norma! . — 
an angle of 45° with the axis CA, an’ wer 
the tangent OY. hae 


The equation of this parabola OCB, re! 
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y 1 axes of coordinates, and O as_ indicated in Fig. 2. By a simple process of tabu- rANGENT TO OVAL.—In Fig. 5 is shown the 
ox an lation, the use of a tables of squares, and possi tangent to a parabolic oval at any point, as EB, on 
righ, Oe En Sie ae (1) bly a slide rule, these ordinates may be deter- the curve. 








ember i 
AR ge rting at origin O, and going up- 
px ‘ht therefrom. The minus sign 
yan nt portion (not shown in the draw- 

; B" 
Cc = 
I 
~ ; 2 
A 
4+-j¥—_—_—_"}t-x 
oe = £ 
a - 
¥ 
sm 
Fig -olate Oval Derived from Fig. 1. 

ng) sta! t the origin O and going downward 
therefrom, le latter portion of the curve is not 
sed her ind will be ignored. 

The pa ia shown below the horizontal axis 
OX of « nates in Fig. 1 is symmetrical about 
that axis all respects with the 

ibove it, and its ordinates are 
sam value, but of opposite 

en. The equation, then, of the 
mplete rve shown in Fig. 1, in- 

iding tl two wings shown, but a 
excluding the portion of each curve ; 


represented by the minus sign 
ff the first member of the second 
rm as just described, may be 


v + (V4ar — @r). 


In Fig. 2 is shown an example of the parabolic 
wal derived from the parabolas shown in Fig. 1 
yy modifying each ordinate (y) of that curve in 
the ratio b/a for the corresponding ordinate of the 
ew curve. The equation of this new curve, re- 

red to same Origin and axes as before, is, 


5 b 


7] Em (OR eh wee ees veda deitewe tas 


a 


Where 4 and § are the semiaxes of the oval. 
This equation, (8), is the general equation of 
the parabolic oval, referred to the apex O of the 
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F : , ’ , 

9. 4 nparison of Parabolic Oval with Ellipse. 
wh: gin, the a-axis as axis of abscissas, 
nd the ¢ 


sent O as axis of ordinates. 


> OY 










fore the first term of the second 
equation represents that portion 


PLOTTING THE CURVE.—To construct a par- 
“ ' upon given semi-axes a and b, as- 
iation (3) convenient values of # and 
esponding values of y; then plot as 


mined very quickly. 
a 100 and > 
follows: 


For example, assuming that 
150, this tabulation would be as 


ie 2 3 4 5 


r Vr Viar yaar a b/a (vias r) y 
+ 2 40 ab : 
9 3 6 D1 

16 4 NO o4 

25 5 100 rey; 

36 6 120 s4 

49 7 140 91 

64 be 1) ot 

Sl 9 180 tT) 

100 10 200 1) 





The figures in Column 1 are assumed at will; 
column 2 is taken directly from memory or from 


one of the numerous handbooks giving square 
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Fig. 5. Intercepts of Tangent and Normal to the 
Curve. 


roots of numbers; column 8 is found by multtply- 
ing Col. 2 by the constant quantity V4a@; column 4 
is found by subtracting Col. 1 from Col. 3; and 
Col. 5 is found by multiplying Col. 4 by the con- 
stant quantity b/a. 

It will be seen that a judicious choice of values 
for ©-permits a very quick solution of the prob- 
lem, especially when @ and Db are in round num- 
bers, as they usually are. 

PROLATE OVAL.—In Fig. 3 is shown another 
example of the parabolic oval, derived from the 
curves of Fig. 1 in the same manner as described 
for Fig. 2, only that in this case } is smaller than 
a, whereas in Fig. 2 6 is greater than a; the gen- 
eral equation (3) being the same in either case, 
with only different values for the constant b. 

By further extending the curves shown in Figs. 
1, 2, and 3, the two wings would come together, 
intersecting on the horizontal axis of coordinates 
at a point distant 4a from the origin O, and form 
ing a top shaped curve. 

CURVE COMPARED WITH ELLIPSE.—In 
Fig. 4 are shown together, for the purpose of 
direct comparison, the same parabyla OCB of 
Fig. 1, and the corresponding circle ODB of radius 
OA, also the parabolic ovals OC’B’ and OC”B” of 
Figs. 2 and 3, respectively, with the correspond- 
ing ellipses OD’B’ and OD" B" derived from the 
circle ODB. It is interesting to note that the 
parabolic oval lies above the ellipse of same 
semi-axes, without the flattening at the haunches 
that mars the appearance of the ellipse. 

As a matter of interest, the radius of curvature 
of the parabolic oval at the points O and B is 
just twice that of the corresponding ellipse at 
these same points. 


Let (2:1, 1) be the coordinates of the point # on 
OEFB, represented by Eq. (3) The 


angent at FE makes with the axis of abscissas, 


the curve, 


OX, an angle a whose tangent is expressed by 
the equation 
b 
tana (Vasa 1) , .(4) 
a 
And the equation of the tangent is, then, 
b 
7] wv, 4 (a r,) (Vasa 1) () 
a 


ts intercept ¢ on axis OX is given by the equa- 
tion, 
ain 
c rt een on 
b (Vasa. 1) 
Its intercept d on axis OY, is given by the equa 
tion, 


b 
d th rm (Vasa ae (7) 
a 
Its intercept ¢ on AB is given by the equation, 
b 
é wh + (a mi) (Van 1) a eve .«S) 
a 
NORMAL TO OVAL.—In Fig. 5 is shown also 
the normal to the parabolic oval at any point as EB 
on the curve Let (41, #1) be the coordinates of 


the point FE 
E of the curve is, 


The equation of the normal at point 


a 1 I 
u v; ‘ ({)) 
bo Vau 1 
Its intercept f on axis OX is given by the equa- 
tion, 


f ti + th (Vasa ee ‘ (10) 


Its intercept g on axis OY is given by the equa 
tion, 


ari 
g th + eee oui ‘ »sQRe) 
hiva an 1) 
Its intercept # on AB is given by the equation, 
ata I) 
h th ules sind nib ele eee 


b(Va/n 1) 
CURVE TANGENT TO A GIVEN LINE.—The 
method of constructing a parabolic oval that will 


Y 


b 
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Fig. 6. Passing a Parabolic Oval of Given Axes 


Through Two Given Points. 


be tangent to a given line at a given point on 
that line is as follows: Let GE, Fig. 5, be the 
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given line, making an angle a with axis OX, and 
let (2,, ¥,) be the coordinates of the given point 
E on the line. Since the curve is to pass through 
the point (2, y,), we have from equation (3) 
above, 


at CYEaR 8D. 68 Oo (3a) 
a 
And since the curve is to be tangent to GE at 
the point (a, #), we have, from equation (4) 
above, 
b 
— (Va/ai Di cecansiwtecuevewns (4a) 
a 


tana 


By solving Eq. (3a) for b/a, substituting in (4a) 
and solving for a, then substituting these values 
b 
of and @ in Eq. (3), the required curve will be 
a 
determined and may be plotted as described for 
Fig. 2. 
In the above equations relating to tangent and 
normal, the double sign in Eq. (3) has been ig- 





Y 1 |A 
B B 
b an 
I. b’ _5 
Fig. 7. Application of Parabolic Oval to a 


nored and the positive sign only considered— 
representing the upper wing of the curve—in 
order to avoid confusion in the working equations 
here derived. The complete symmetry of the 
curve about the horizontal axis of coordinates 
enables one to apply to the lower wing of the 
curve, directly, any relationships determined for 
the upper wing. 

CURVE PASSING THROUGH TWO POINTS. 

In Fig. 6 is shown the method of constructing 
a parabolic oval that will pass through two given 
points, as H, and J, whose coordinates are (4, 
wi), and (#2, ¥2) respectively. 

Since these points are to be on the curve, we 
have from Eq. (3) above, 


b 
th = + — (V4GR — i)... 2. eee ee ee es BD) 
a 
and, 
b 
Ye twee CPEB Me Ma) sds wlio w sais Oe wae (3c) 
a 


By solving these equations for @ and }b, and 
substituting in Eq. (3), 
the required curve will 
be determined and may 
be plotted as described 
for Fig. 2. 

FULL CURVED ARCH. 

In Fig. 7 is shown 
an application of the 
parabolic oval to an arch 
of full curves. In this 
case b is the half-span ‘ 
and @ the rise of the soffit 
curve, 6’ and @’ the half- 
span and rise of the up B, |B 
per curve. The curves Le 
are determined by sub- 
stituting the given values 
of a and Bb, and @’ and 0’ 
in Eq. (3), and then plotting as described for 
Fig. 2. 

It is found that parabolic ovals harmonize with 
each other under wide variations in the pro- 
portions of their axes, a feature of much import- 
ance where it is necessary to use different spans 
adjacent to each other in the same structure. 

SEGMENTAL ARCHES.—In Fig. 8 is shown 








b’ 


an application of the parabolic oval to a segmen- 
tal arch. 

In this case the curve of the arch soffit may be 
determined by assuming, in addition to the span 
and rise, either the slope at the springing line, 
or an intermediate point between springing line 
and crown. If the slope at thé springing line be 
assumed, the curve will be determined by the 
process for drawing the oval tangent to a given 
line at a given point, as described in connection 
with Fig. 5; if an intermediate point be as- 
sumed, the curve will be determined by the pro- 
cess described for Fig. 6. 

In determining the upper curve of the arch, 
the value of @ to be used in equation (3) will be 
that value of @ already found for the soffit curve, 
plus the thickness of the arch at the crown; 
this will ensure the curves being similar. By 


tangent to each other at the o; 
nates, the one above, and the 
axis of abscissas. The derivatio; 
is of interest. 

Starting with the general equa 
ond degree, 

me +nry+pyrt+qriryi+s 

which, as is well known, repr 
conic section or one of the limits 
tion, we first fix the location of | We Gens 
sented thereby with reference pe 
coordinates, so that it will pas 
origin of coordinates in a vertica! 
through the point (@, @) in a horiz 
and cross the axis of abscissas 
ac to the right of the origin. We 
equation, 


y= % [+ V ex (40 + cr — 42) 














=!) (14) 
assuming one other point, as at its springing This equation is quite as gene) 4 
line, the value of Bb may be found for this curve eral equation (13), in that it in 
which may then be plotted as described for conic sections; but by fixing th: 
Fig. 2. i curve in the manner just assum: yu 

In Figs. 7 and 8, any number of other curves is simplified into one having Wo 
between those shown might be laid out in the stants instead of six. 

N 
B B £ m ; 4 . oe B B Fi 
b = >| a Sener on eee me b = 
b * Lig--- <4 son nnw sis b’ ied b y 
Full- Curved Arch. Fig. 8. Application of Parabolic Oval to a Segmenta! Arch. ey 
a 
same manner, in which case, of course, the It will be observed that equation (14) repr 
thickness of arch at crown and at axis AB sents an ellipse, a parabola, or an hyperbola 
should be divided proportionately by each inter- according,as the value of constant is less 
mediate curve. than, equal to, or greater than 4 The axis 

If the arch be of masonry, the joints of stone of the curve is in the same position, with refer 
would be normal to the soffit curve, and could ence to the axes of coordinates, is that of ¢ 
be easily located by the application of equations upper parabola in Fig. 1, the curve iiself having Fe 
(9) to (12) inclusive. in general the appearance of that parabola. + 

APPLICATION TO CRESCENT TRUSS.—In By combining the portion of this curve lying a 
Fig. 9 is shown an application of the parabolic above the axis of abscissas, OY, with another 3 
oval to a crescent-shaped roof truss. Here one lying below this line and symmetrical with th: a 
of the curves is determined by any of the above upper one about same, and modifying the ordi- q 
described methods, and the other one similarly nates in the ratio b/a as described ab for Fig 
determined, its axes coinciding in position with 2, there is derived a general equation of what 
those of the one already determined. may be called the conic oval, as follows 

In this case it will generally be desirable, in b 
plotting the curve, or in giving dimensions on gg SRR . 

4 = =—+— — 4r ( 2r]. (15) 
the drawings, to assume distances in the di- sikktre ——— j ‘s 
rection of BA, as for example between vertical I 
4 2mi-axis, and } the 
web members of the truss, and to determine the ponent 6 fee a ws ’ the 
distances vertically to the curves at these points. out this penne eg 7 aa : 
This can be done most easil ’ 

1 m y by first finding the It will be observed that in deriving equation 
values of @, a’, b, b’ by the methods above de- “15) the minus sign before the first term of the 
scribed; then transferrin - « ¥ 

S the origin of coordi right-hand side of equation (14) has been ignored 
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Fig. 9. Application of Parabolic Oval to a Crescent-shaped Truss. 


nates to B and B’ for each curve respectively, 
with the line BA as the new axis of abscissas, 
and then applying equation (3), with b and a 
interchanged for one curve and b’ and a’ for the 
other. 

MATHEMATICAL DISCUSSION.—Considered 
in the light of pure mathematics, the parabolic 
oval is a combination of two parabolic arcs 


and the entire right-hand side given the double 
sign, for the same reasons as stated above i 
deriving equation (3). 


This equation, (15), represents an e) iptic ova, 


a parabolic oval, or an hyperbolic ov:!, accord- 
ing as constant ¢ is less than, equal to. or greater 
than 4. 

Assuming that ¢ = 4, in equation (15), there 


results an equation identical with « ation (3) 
above, or that of the parabolic oval 
Assuming that ¢ = 2 in equation (15), there 
results the equation, 
b 
Y=+— V Zar — @... eee (it 
a 7. 
which is that of an ordinary elli; passin 
through the origin of coordinates, having 
semi-axes @ and b coinciding with ¢! of the 
oval. Thus it is seen that the ellips a spe 





cial case of the elliptic oval. 
Assuming further in equation (16) | 
there results, 


“ERG Z (ai 


Y = HV Daw — B... eee nese 
which is the eQuation of a circle of © 
ing through the origin of coordinates 


t b a 


is pass 
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values of the semi-axes @ and b, 
ne parabolic oval, whereas any 
tic or hyperbolic ovals might be 

these semi-axes, depending on 
constant ¢. The parabolic oval 
most graceful of this group of 
ptic oval lies below, and the 
lies above the parabolic oval. 
of the elliptic oval is a right line 

the origin O and the point (a, 

limit of the hyperbolic oval is 
rsecting right lines, one passing 
ch the origin, and the other pass- 

through the point (a, 5). 

oval is represented by a much 











New Streep 


FIG, 1. 
PLAZA, WASHINGTON, D. C. 


(Showing the Location of the Signal Towers). 


simpler equation than the other ovals, though 
under certain conditions the greater flexibility of 
the more general equation, (15), with its three 
onstants as compared with the two constants of 
equation (3) will be more useful in solving the 
problem at hand. The application of Eq. (15) is 

reality much easier than would be supposed 
it first glanee; after the numerical value of ¢ has 
been determined and substituted in this equation 
t becomes much simplified in form. 





Electric Interlocking and Signaling System 
for the Street Railways at the Union 
Station Plaza, Washington, D. C. 


The new Union Station in Washington, D. C., 
was built in a part of the city through which 
few car lines were running at the beginning of 
onstruction, and also at such an elevation that 
fills as high as 30 ft. were required over nearly 
all of the area now called the Plaza, a park 
extending from the front of the station to the 
nearest intersecting streets. It therefore be- 
essary to reconstruct the whole system 
street railways in the immediate neighborhood 
of the station, in a few instances to get them 
) grade, but mainly to provide that all lines 


ame |! 


had ess to the entrance. On this latter ac- 
unt there has resulted at several crossings 
‘round the borders of the Plaza a complication 

all switching into the common track 
‘p to the entrance of the station. These tracks 
are | by cars coming from all directions, 


by different companies, with different 
rolling stock, but some uniform system 
ng and signaling had to be provided 
r t ill. 

crossings throughout the city, switch- 
ng hy ignaling is carried on by a flagman 
Stati it the crossing and throwing the 
I | the ordinary chain pull. But around 





the the complication of tracks and the 
¥ s more than one man at each junc- 
, ) take care of the various directions, 
le 


° railway companies of the city to 





GENERAL LAYOUT OF TRACKS, UNION STATION 


join forces and to install at five points electric 
interlocking switching and signal devices, oper- 
ated, at each point, by one man stationed in a 
tower near the intersection. So far as we know 
this is the first occasion for the application of 
so extensive a system to the operation of street 
railways, so that a description of the scheme 
should be a matter of interest. 

In Fig. 1 is shown the general layout of the 
tracks in the immediate vicinity of the station 
and the location of four of the five signal in- 
Stallations; the remaining one, the most simple 
of the lot, is at the corner of Ist and B Sts. S. E.., 
several blocks south of the Plaza. It will be 
noted that the station is approached by four 





lines of double the cars from all of 


around the cir- 


tracks, 
which pass partly or entirely 
cular line of double tracks in front of the sta- 
tion, separating there into four lines of track at 


the entrance. Two of the signal towers are 
at the entrance of these separate tracks into the 
joint circle, while the others are’ farther away 
from the station at other points of convergence. 

The problem to be solved by the system was 
to put the crossing in the control of one man, 
so located that he could see the four directions 
of approaching cars. This system had not only 
to throw switches and display signals of such 
throwing but automatically had to control the 
switches and signals so that the towerman could 
not send two cars on to intersecting tracks or 
shift the switch under a passing car. As the 
street railways of the city of Washington are 
operated by the underground conduit system of 


transmission, the switching device had to be 
designed to shift the slot rail as well as the 
track. 


The most complicated of the five installations 
is the one at the corner of Delaware Ave. and 
C St., to which this description will be confined. 
The other stations are practically the same in 
design and operation. 

METHOD OF OPERATION.—The system ad- 
opted is simple from the point of view of steam 
railway practice, but its application to street 
railway work constitutes its novelty. In brief, 





it is an interlocked electric signal and switch 
System, operated by an interlocking machine, the 
“control-cabinet,”’ located in a tower commanding 
a view of all approaches to that Each 
switch is thrown by a lever, after which the oper- 
ator, by the 
position. The 
interlocked that no conflicting 
signal can be thrown once a switch is set. Prob 
ably the best explanation of the method of oper 
ation is to send a car through the switch marked 
“1” in diagram of Fig. 2. In this following 4 
scription the actual switches and signals will! be 
designated by the number in thus, “2 
is signal 2 in the street. The levers in the con 
trol box, corresponding to the signals or switches, 
will be designated as No. 2, or No. 3, 
As the car approaches switch “1,” 
by the motorman at signal 
advance of the switch. This signal consists of 
two electric lights, one red and one green, placed 


‘rossing 
another lever, 
from its normal danger 
mechanically so 


sets signal to clear 


cabinet is 


quotes; - 


etc. 
it is stopped 


Pr 
- 


placed just in 


in a small cast-iron manhole with a grated 
cover set between the rails and flush with the 
paving (Fig. 4). The lights are enclosed in a 
water-tight case and are protected by heavy 
glass, in turn covered with metal network. Only 


one light can show at a time, the red or danger 
signal being normal, so that unless the light is 
specifically changed by the towerman the motor 
man must stop his car 

If the switch lies against the car the tower 
man starts to rotate the lever No. 1 in the 
cabinet (Fig. 5) This makes contact, com 
pleting the circuit to the solenoid that actuates 
the switch (see wiring diagram in Fig. 2), the 
mechanism of which is described hereinafter 
When the stroke of this switch-control lever i 
a little over half completed, the corresponding 
bar in the control box is arrested by a latch 
under control of a return indication magnet and 
the lever can be moved no farther. The switch, 
however, continues in its movement and when 
it has completed its stroke it makes contact in 
a circuit through the return indication magnet, 
lifting the above-noted latch and permitting the 
signal control lever to finish its stroke. And a 
the mechanical interlocking in the cabinet pre 
vents any movement of the signal control lever 
No. 2 until the bar attached to lever No. 1 is 
at the end of its stroke, the signal “’ cannot 
be changed clear until the switch movement at 
“1 has been completed 


The 
button 


switch once thrown, tie 
No. 2, which, if 
conflicting 
inward. At the 
cuit to the red the between the 
tracks at “2” is broken and toward the end of 
the stroke the circuit is made to the green light 
At the end of the stroke a latch on the 
signal bar No. 2 drops, thus locking the signa 
lever in the reverse or clear position. 
Fig. 5 this lever works against a 
spring, and the bar is held in the 
tion by the latch, and when this latch is 
the bar returns to normal. When the 
set to green the motorman proceeds along his 
route. When the car is passing out of the 
crossing, the plow actuates a signa! lock contact 
which completes a circuit through the 
lock coil, lifting a latch on the signal 
bar, which, under the spring, moves back to 
normal. The location of these signal lock con- 
tacts is shown on the diagram plan in Fig. 2 and 
they are illustrated in Fig. 3. In case the wrong 
switch is thrown to an aprfroaching ear which 
has not passed the switch and the signa! is set 
‘o clear, the signal can be sent back to danger 
by the operator lifting the latch bar in the signa! 
box, which will release the signal bay, to be car- 
ried back to normal by the compression spring 
From the layout of the mechanical inter- 
locking in Fig. 5, it will be seen that when 
signal bar No. 2 is at its extreme position, i. e., 
at clear or proceed, it is locked into switch bar 
No. 1, so that the latter cannot be moved until 
the signal bar is released to normal. * This pre 


towerman presses 
locked by 
being 
of the 


not reason 


of some route cleared, moves 


start movement the cir- 


light in signal 


As seen in 
compression 
reverse posi 
lifted 
signal is 


signal 
control 


vents throwing the switch while a car is 
passing over it. 

SWITCH-THROWING MECHANISM. — The 
switch-throwing mechanism is shown in Fig. 8. 
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The mechanical details of this are the same as tached to a horizontally moving fork that gives in the bottom of the V-shaped } i] 
those in use in other parts of the city where movement to the switch through the toggle solenoid is de-energized thx tacts 
manual switch operation with a chain pull ob- joint. At the same time two fixed rollers are plunger start to fall back by th: ter 
tains. To this has been connected a patented engaged by the points which form the centers of and the plate is guided obliquely | é wridg 
device actuated by a solenoid, and by means of the V-shaped holes in the cam-plate. It will holes so that at the time when To tl 
a reversing cam-plate movement is given to then be seen that the balance of the movement will clear the points of the V 
the switch first in one direction and then in the acts like driving a wedge between the fixed cam-plate engages the roller ” 
ft 
\e° acts 
— = of 
! ta s 
i om Sf = os = c= = o= = oF 1 
o gf 2 SE FF . eS 4: <a & . 
25 8s. SER Fe az =e a= Zo = Za o= — pee 
es wee" ad |_-f-Indicator | Lights ° 
| ag} La} L a! rey Arey Arete 3-7 2 . 
}, labo } rtd | Tt —s | IFT -o- | |fFP- re 
pes Indicatar [Boer Coils td H R R | | R R Awe 
 apomgpt ee eee op “ty = aio tH + ‘ | t +S === © 3 ag 
N ef f : Sindie 7 bor || Coils } H f oe a H it Signal soce Coils 6 = 
‘ cof } 7 | 3 : 
Bf eet | ped |e) (ne | . fo 
ae ee ome saibiss a. ~ him 
wy x X )} o 
3 3 i } adi 
] 3 5 =) a Q 
2 4 6 
a oa? oe — o— — = ¢ +t ; ak 
| ov 
if ignal - P 
igor Contacts Ly v7 
— $ = eee —S—> —S=— = 
FIG. 2. CROSSING AT DELAWARE AVE. AND C ST., WASHINGTON, D. C. TOWER CONTROL, Ut 
SWITCH LAYOUT, AND WIRING DIAGRAM. iH] 
other. Fig. 7 gives a view of the solenoid and roller and the roller which gives the movement af 
cam-plate box actuating the switch. In this to the switch, the side of the heart-shaped hole 
view the solenoid plunger is at its lowest point forming one side of the wedge and the side of 
and the switch toggle accordingly at its extreme the pointed piece in the V-shaped hole forming 
left position. When the solenoid is energized the other side of the wedge, so that at the top 
and its plunger lifts it carries with it the ver- of the stroke the switch has received its com- U 
tically placed cam-plate with the guide holes. plete throw. At this time the roller which gives ty 
The side of the heart-shaped hole in the center movement to the switch rests in the bottom of It 
of the cam-plate engages a roller which is at- the heart-shaped hole and the fixed rollers rest 
the motion to the switch on th: 
ee ais cr ay, = heart-shaped hole and to the side of 
Then the plate rolls along this roller and 
| the inclined surface of the top of 
shaped hole so that the fixed rollers 
the opposite sides of the V-shaped s ' 
the movable roller is on the opposit« 
heart-shaped hole from the sides , 
on when the upward stroke was star! ; 
be seen that when the solenoid is ¢ 
| gized that the fixed rollers will run 
= ze opposite sides of the V-shaped hol 7 
4 m movable roller will be engaged by 8 ; 
' ae face of the heart-shaped hole and 
>» then be transmitted to the switch in t! si 
. “< direction. When the plunger and ca al T 
} é 9 at the top of the stroke the switch lev e 
= 35 reached its locked position previously ' 
a “ae This device has been used in a numbet 4 
os lations by its patenting company. a 
“" Simultaneous with the movement ot! ACK : 
| 3 & rail, a similar motion is applied to a } nde fe 
-. e the slot rail, which gives the correct di mn f 
| ’ the plow. t! 
The circuit to the solenoid which s . 
| switch is controlled by a magnetic w-0u 
quick-break switch. This switch is m: ; 
side the cabinet and has two contacts pect 
ively on both the left and right-hand sid’. When 
| Ene. News. either pair of these contacts is bridged on- ; 
ku ay ductor the cireuit is completed to th: vid 
This switch has Mounted in the center ted 
FIG. 3. SIGNAL LEVER LATCH THROWN AS CAR PASSES OUT OF SWITCH. bee 





swinging contact which normally hai 
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between the two pairs of con- 
th circuits open, and is forced 
.e right or left for the purpose of 
ir of contacts above mentioned. 
vhich is rotated by the switch- 
attached a cam, and at about 
the stroke this cam engages the 
nging contact and forces it over 
ves the circuit to the pair of con 
ntioned. At about three-quarters 
is cam is removed from engaging 
contact and by means of stiff 
iing contact is quickly returned 
ertieal position, breaking the cir- 
s across the face of a magnet. 
die is started in the opposite di- 

im at about one-quarter of the 

= the swinging contact on the op- 
ind causes the swinging latch to 
reuit across the other pair of con- 
about three-quarters of the stroke 
ased and the circuit is broken the 

iescribed. 

INDICATOR BOARD.—For the bene- 
t of | verman, so that he can have before 
t condition of the switches and sig- 
ole there is, at the top of the control cabinet, 
eer ator board which follows the actual 


-* 


m th i 








































FIG. 4. SIGNAL BOX 


system in detail both as to switches and signals. 
lary practice such a board is mechanically 
from the control-box. In this system, 
wever, the model switches on the indicator 
rd are electrically operated from the switches 
that if the switches should be 





nseives, So 


y operated, outside of the control—box, 
novement is communicated to the indi 
i yoard for the information of the tower- 
The electrical connections to the board 


e shown in the wiring diagram Fig. 2. 
TOWER.—The tower is placed at each crossing 


} 


ere a full view of all cars can be had. Spe- 
| attention has been paid to its design so 
it it will harmonize with the general design 


station, plaza and the public buildings 
r | ind will not be too: obtrusive. Fig. 6 


ws the tower at the corner of Delaware Ave. 
a 1 © St. looking south toward the U. S. Capitol. 

The tower itself is 4 ft. in its greatest inside 

sur nt, just large enough for the one 

. towern and the control cabinet. It is cov- 


pressed copper, which has been rusted 
k sreen Dy an acid and mounted on a cast-iron 


! column footing on a granite base. In 
n there are a telephone and a closet 


. switch irons, etc., and from its base 
Various wires pass, through conduits, to their 
: respect cations, 
MECHANICAL INTERLOCKING.—The me- 
nan 


te riocking is the same in general prin- 
® standards in use in steam railway 









n- ‘ ept in one detail. In ordinary sig- 
i ® different signal is given for a clear 
od at h direction at any switch. In this 
r- on the other hand, at each of the 


IN STREET. 





— —-- + oa “= 5 
i 
FIG. 5. TWO VIEWS OF CONTROL CABINET 
(Made by the American Automatic Switch Co., New York). 
switches a green light is thrown for “proceed” position, that is, when signal “2"’ is at green 
regardless of the direction in which the switch this bar locks bar No. 1 in both its normal and 
is thrown, but the di- reversed positions, locks bar No. 6 when bar No 
rection of the switch » is in reverse, and locks bars No. 4 and No. 7 
must govern the inter when bar No. 1 is reversed When bar No. 5 
locking of its signal with is normal the swinging lateh drops and unlocks 
the other signals. To ac bar No. 6, and when bar No. 1 is normal its 
complish this, bars Nos. swinging lacch unlocks bars No. 4 and No. 7 
1, 3 and 5 are provided Translating these movements to the track, they 
with the swinging latch- mean that signal “2"' at green locks switch “I 
es shown in Fig. 5, which in whichever position has been thrown, locks 
eare for the different signal “6” at red when switch “5” is to the i 
signaling when the left, and locks signals ‘4 and “7” at red when 
switches are reversed. switch “1” is to the left Thus it will be seen 
We will assume that that the setting of signal “2” to allow the pass 
each switch is normal for age of a car prevents the setting of any signal 
a right-hand turning and for a car on a track which might bring about a 
reversed for a left-hand collision 
turning. It will be re- The following interlocks hold 
membered that the sig- 1’ normal and reversed 
nals are normal and *" Feverese, Soak ; be ve : —- 
closed at red and “*re- 7° when -*‘1 reversed 
versed and open at green. 5 : 
, norma ind reversed 
Bars Nos. 1, 3 and 5 ars t'" reversed, locks 2" when 1 reversed 
for the switches and in i, When reversed 
this system do not con 4 
trol the interlocking of »” normal and reversed 
“6 reversed, locks 2 when ‘5 reversed 
any but their own sig }“4"’ when “3” is reversed 
nals, but are themselves te 
controlled by the signal bars Nos. 2, 4, 6 and 7. 2” when “1 reversed 
Take bar No. 2 as an example. In its reversed ‘* reversed, locks ing 





































FIG. 6. SIGNAL TOWER FOR STREET RAILWAY CROSSING. LOOKING TOWARD U. S. CAPITOL, 
WASHINGTON, D. C. 
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These interlocks, it will be found, completely 
control the crossing, so that no two cars can 
take conflicting routes, providing that the motor- 
man regards his signal. 

The electric control is shown in Fig. 2. Cur- 
rent is supplied direct from the conductor rail 
circuit operating the cars and the resistance 
coils shown are interposed between the main 
line and each separate circuit. Cut-off is pro- 


Engineer of the C. T. Co., and Mr: H. W. Fuller, 
General Manager, and Mr. C. 8S. Kimball, En- 
gineer of Maintenance-of-Way of the A. & P. 
R. R. R. Mr. William B. Upton was the En- 
gineer for the Board. The signaling system was 
built by the American Automatic Switch Co., of 
New York, and is the design of its Chief En- 
gineer, Mr. Roy V. Collins. The towers were 
designed by Mr. Arthur B. Heaton and built by 




















vided just outside of the resistance coils so that 
in case of trouble the whole signaling system can 
be thrown out and~manual operation resorted to. 
The signals and their indicator lights normally 
carry current through the red, but moving the 
push-button shifts the current to the green lamp. 
The switch circuit is normally broken and the 
closing of it by the control lever actuates the 
solenoid at the switch, the movement of which 
closes circuit simultaneously on the indicator 
board model switches and on the return indi- 
cation magnets. Two of the latter are provided, 
for the normal and for the reversed position of 
the switch, respectively. 

Previous to the installation at this crossing, 
three men for switching and one man for sig 
naling were employed there, doing work for 
which the one towerman now is sufficient. Thus 
for the two necessary shifts, there is the saving 
of the wages of six men at this one crossing. 
For the five crossings the saving in wages makes 
the mechanical system here described more 
economical in the long run. 

ENGINEERING.—The entire track work in- 
cident to the new Union Station was carried out 
for the Capital Traction Co. and the Anacostia & 
Potomac River R. R. Co. by a joint board com- 
posed of Mr. D. 8S. Carll, 2d Vice-President and 
General Manager, and Mr. J. H. Hanna, Chief 


FIG. 8. DETAILS OF SWITCH THROWING 


MECHANISM. 


Mr. James L. Parsons. We are indebted to Mr. 
Collins and Mr. Upton for the information and 
illustrations herewith presented. 





. . . 

Proposed Examination and Licensing of 

“* ° ° ° 
Civil Engineers in Pennsylvania. 

The examination and licensing of civil engineers 
is proposed by a bill now before the Pennsylvania 
Legislature. The preamble to the bill is so in- 
teresting that we quote it, as follows: 

Whereas, From time immemorial the profession of 
civil engineering has been regarded as an exact science 
demanding the highest type of mathematical and scien- 
tific culture, and 

Whereas, The State should encourage and maintain 
high standards in every profession pursued by her citi- 


zens wherein judgment, ability, discretion and learning 
are prime essentials, therefore 


The plan proposed is to have a Board of Ex- 
aminers of Civil Engineers, acting under the 
general direction of a Civil Engineering Council. 
The Council would consist of the Lieutenant- 
Governor, the State Commissioner of Highways 
and the State Superintendent of Public Instruc- 
tion. The Council would hear appeals from the 
decisions of the Board of Examiners, and also, 
sad to contemplate, charges against the probity 
of any member thereof. The Council would also 
pass finally upon all examination papers, sign 














FIG. 7. VIEW OF CAM-PLATE BOX WHICH ACTUATES SWITCH THROWING MECHANISM. 


all licenses jointly with the 
(again sad to contemplate) 
prefer charges for dismissal for inco; 
perform duty, or dishonesty, agai; 
the Board of Examiners for Civil En; P er of 
ernor of the Commonwealth. the Ge 
The Council would meet at les 
and always after an examinati 
would “receive as compensation } 
dered $100.” The examining boa: 
pointed by the Governor for tern 
The act requires that they be 
engineers” in actual professiona! 
least seven years, or professors 0{ on 
ing in any properly constituted 
versity in the state having pow: 
degree of civil engineering. 
Applicants for licenses as ciyi| « 
make written application to ths 
or before April 1 and Oct. 1. 1 
would include the professional rx 
plicant, “together with a brief his 
gineering work of importance 4; 
has or has had supervision or de 
Examination would be conducted 
the examining board would cert 
sions and all the papers, with it 
tions, to the Civil Engineering Cou 
tions for licenses would be accom; i} 
tified checks for $20, and a fee 0; 
charged for the licenses themselv: 
The funds thus arising would be wood ¢ 
the expenses of the examination 


y sury 
would be equally divided among th. !xaminors 
provided that none of them receiy, r SW por 
year. 


The act would not apply to 
bearing diplomas or certificates roficie 
from recognized engineering schools of the Un 
States or other countries; nor would 
to any person who had practiced ci\ ngir 
in Pennsylvania for seven consecut 
to mining engineers engaged in n 
surveys in connection with mine Al 
biguity occurs in the act at this po n that 
provides that 
all persons classed under the latter pro ha 
positive proof of their right to practic: ofessic 
of civil engineering, and after due proof shall t 
awarded a regular license upon the p ent of af 
of $10 to the treasurer of the State Board of Exan 

It is not clear whether this means that mining 
engineers only, or both mining engineers ar 
civil engineers of seven years’ practice in t! 
State, would have to supply the p f and 
the $10 license fee. A fine is provided for 
sons practicing civil engineering within the Stat 
who do not file with a county prothonotary th 
proof just mentioned by Jan. 1, 1910 

“Civil engineer” and “civil engineering 
defined in the act as follows: 


The term ‘civil engineer” as applied and used it 
ect shall mean any person skilled in the 
practice of any department of enginec: 
surveying and profiling, and the words 
ing” as employed in this act shall be 
‘mean that branch of engineering which relates to t 
construction or care of roads, bridges, rai|roads, canals 
aqueducts, harbors, drainage and sewage work 





THE SURFACE RETARDATION IN (OVEN CHAS 
nels, or, in other words, the phenomenon t the f 
ment of maximum velocity in a stream js some distinc 
below the surface, is explained by a simp'e hypothe 
advanced by A. H. Gibson in a paper read before ' 
Royal Society Jan. 14, 1909 (‘On the Dep! yn of the 
Filament of Maximum Velocity in a Strevin Flowioe 
Through an Open Channel’). The friction etardation 
due to sides end bottom tends to set up «! ‘ying move 
ments in the water, the plane of the ed betes 5 
clined inward toward the surface of the ter. | 
tendency toward this eddying flow, comb with we 
free flow along the stream, produces a 5 e curre 
setting from the sides toward the center stream 
and correspondingly an outward bottom cur"! These 


currents carry the slower-moving water Ww)! Wa 
contact with bottom and sides, and was be 
their friction, toward the surface at ™ eam, an® 


retard the velocity of downstream flow her Near » 
middle the currents set downward, receiv! elerate® 
downstream velocity, and finally flow © rd ae 
near the bottom. Their retarding effe — - 
velocity near the surface less than the ide peng 


flow, whereas at some depth below the 
heve a lesser retarding effect. Mr. Gibson demon 
strated the existence of the cross currents pense 
tions in a test flume, in a river channel and a nerro 
earth canal. 
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The Pennsylvania House of Representatives has 
passed the bill promoted by Gov. Stuart to con- 
struct a highway across the State from Phila- 
delphia to Pittsburg and thence to the Ohio line, 
and has appropriated $3,000,000 to be available 
within the next two years for construction of the 
road. The total cost for construction alone will 
probably reach $5,000,000; and, judging by the 
past history of state enterprises in Pennsylvania, 
it would not be safe to set a limit to the total 
outlay from the state treasury. 

While various claims and arguments were made 
to secure the passage of the bill, it is perfectly 
clear that its real purpose and only justification 
is for the use of automobile tourists. Everyone 
knows that horse-drawn vehicles are wholly ob- 
solete as competitors of the railway for traf- 
fic over long distances and that whatever merits 
the future freight automobile wagon may possess 
for short distance hauling, it cannot begin to 
compete with the railway over long distances. 
Evidently, then, if the new highway is to carry 
traffic enough to justify its construction, it must 
be a traffic of passenger automobiles, or in other 
words of pleasure tourists. 

It is safe to say that if the scheme had been 
presented in this way to the citizens, or even to 
the legislature, it would have been turned down 
by an overwhelming vote. It is hardly conceiv- 
able that the taxpayers of the state would volun- 
tarily take $5,000,000 from their pockets for the 
benefit of automobile tourists. The approval of 
the taxpayers or of their representatives would 


have been still less likely had they appreciated 
the heavy repair bills which will be necessary on 
Such . highway subjected to a traffic of high- 
Speed utomobiles. As we write, a newspaper item 
is t us stating that the New York State 
treasu:) is to be called on for a million and a 
half rs this season to repair the damage done 
to tl vy state roads by automobiles. 

TN t we would emphasize is that if money 
- spent by a state on the construction of 
in highways, it should be spent where it 
Wi the greatest public benefit. It is now> 
“ known from actual traffic statistics 
that -ds on which improvement fs best jus- 


ating roads to form through highways are well 
enough where and when they can be afforded; 
but they are the least important work for road 
improvement. To begin state highway improve- 
ment work by constructing through roads, such 
as that proposed in Pennsylvania is to begin at 
the wrong end. . 

If the Pennsylvania authorities really desire 
to promote the public welfare by good road con- 
struction, they should abandon their scheme for 
a through east and west road, which will bene- 
fit chiefly the wealthier class of automobile own- 
ers and devote the money instead to building ra- 
diating highways stretching out from the chief 
cities in all parts of the state. By a proper sys- 
tem of cooperation between the state and the 
counties, by which the latter would bear part of 
the cost, the $5,000,000 to be spent by the state 
on the new state highway could be doubled in 
amount and made to cover a very respectable 
mileage of improved roads, so located that all 
parts of the state would receive direct benefit. 


Some of our readers may recall the exploit in 





“High Finance’ in connection with New York 
street railway matters which was revealed in 
October, 1907.* An investigation by the Public 


Service Commission showed that some $715,000, 
which appeared on the books to have been paid 
for the purchase of the franchise of a “paper” 
railroad, had really been distributed to Wm. C. 
Whitney, Geo. W. Elkins, Thos. F. Ryan, Thos. 
Dolan and P. A. B. Widener. The transaction 
had been covered up by making the payment 
through a third party, Mr. A. N. Brady. 
Following this revelation the matter was taken 
up by District Attorney Jerome and is said to 
have been brought before the Grand Jury, but 
no iMdictments were found. Proceedings in the 


civil courts to recover the amounts thus paid 
were undertaken, however, and on March 25 
this litigation was settled by the payment to 


the Metropolitan Securities Co. of $692,292.82 by 
the counsel representing the last three men 
above named and the attorneys representing the 
estates of Whitney and Elkins, deceased. In 
making this payment a letter was made public 
in which the following explanation is given of 
the payments made to these five men in 1902. 

Upon full investigation, it has been established that in 
1900 W. C. Whitney arranged certain advances to the 
Metropolitan Street Railway with the understanding that 
they should be repaid. Such advances were made by 
himself and by Messrs. Elkins, Dolan, Ryan and Widener. 
Some two years later, each of these was reimbursed the 
exact amount advanced by him, with interest. This reim- 
bursement was effected by the Metropolitan Securities 
Co. at the time of its purchase of the securities of the 
Wall & Cortlandt Street Ferries Railway Co. 

None of the gentlemen named made any profit whatever 
out of the transaction. Each received the exact amount 


advanced by him, with interest, and no more. 
s 7 . . a * 7. . 


While it is clear, after a full examination of the facts, 
that the moneys of the Securities Co. were used to repay 
advances made to the Street Railway Co., our clients 
heve been advised that the Securities Co. may be entitled 
to follow these moneys, notwithstanding the indebtedness 
of the Street Railway Co. to them. They have therefore, 
determined to return to the Securities Co. the exact 
amount received by them, respectively, reserving, how- 
ever, and not surrendering their right to repayment by 
the Street Railway Co. of the advances made by them for 
its benefit. We accordingly enclose herewith a check to 
your order for $692,292.82 in settlement of this litigation. 

As the New York “Journal of Commerce” re- 
marks, “This explanation does not wipe out the 
scandal or explain what that money really went 
for.” If it was necessary to borrow money for 
the Metropolitan Street Railway treasury in 
1900, why was not the borrowing done in the 
usual business fashion? Was there some “yellow 
dog’ to be purchased or paid for, which would 
not make an ornamental showing on the com- 
pany’s books? If the transaction was a proper 
one, why the attempt to cover up the final re- 
stitution through a transaction with a third 
party? The public is justly suspicious of such 
transactions. 


> 


It is not wholly without interest in this con- 
nection to refer to the investigation now going 
on at Chicago into the expenses of the street 
railway companies. Former Mayor Dunne has 
publicly charged that at least $600,000 was paid 
by the street railway companies to “slush” and 


*See Engineering News, Oct. 17, 1907, p. 413, 
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N principal cities. Connections between these radi- the passage of ordinances settling the relations 


between the city and the companies. Mr. Dunne 
is quoted as saying: 

The city is not receiving its rightful dues from the 
traction companies. When the ordinances were up for 
passage I held that the city should get 8% of the gross 
receipts. When we fought for this percentage the “slush” 
fund was turned loose It did its work. The ordinances 
were passed. 

On reliable information I say that the traction com- 
panies spent $600,000 in putting through the ordinances 
It was spent in various ways. Two prominent politicians, 
I am informed, received $50,000 each The remainder 
was dished out to the smaller fry. 

The investigation shows that 
lawyers, Geo. W. Wickersham (now Attorney- 
General of the United States) and Louts C 
Krauthoff each received a fee of $200,000 in con- 
nection with the work of securing the settlement 
with the city and the passage of the ordinances. 

Since under the arrangement between the City 
of Chicago and its street railway companies, the 
city is entitled to a percentage of the company’s 
earnings, any undue or unwarranted expendi- 
tures by the street railways are a matter of 
direct interest to the public as well as to the 
holders of street railway securities 


New York 
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Stimulated alike by the conservation spirit of 
the day, the successful example of foreign cities 
and the inherent merits of the proposition, the 
American Civic Association has launched a 
movement for municipal forests. This it has 
done by preparing a bill and securing its intro- 
duction in the Pennsylvania Legislature. The 
Association proposes to extend its efforts to 
other states. 

In the preamble to the Pennsylvania bill it is 
stated that experience has shown that municipal 
forests in Continental Europe have _ proved 
themselves to be important sources of revenue. 
It is also stated that many townships, boroughs 
and cities of Pennsylvania are so situated that 
municipal forests would conserve and protect 
their water-supply, promote the healthfulness of 
the municipality, and be a means of reducing 
taxation. The act then proceeds to authorize 
cities, boroughs and townships of the first class 
to acquire, by purchase, gift or lease, either for 
ested areas or areas suitable for forestry. Such 
lands may be either within or outside of the 
municipal areas. Funds to pay for the lands so 
acquired may be derived either from current 
revenue or from bond issues. 

Before any land is purchased under the pro- 
posed Pennsylvania law, the approval of the 
land selected must be secured from the State 
Commissioner of Forestry. After the land has 
been acquired the Commissioner would be noti- 
fied, whereupon it would be his duty to make 
rules for the government and administration of 
the forestry areas. Such rules would be ‘pub- 
lished by the municipality, and it would be com 
Ppulsory upon the municipality to follow them in 
its administration of the forestry areas. The act 
provides that municipal forests might be used 
for general outing and recreation purposes, sub- 
ject to established rules “in which the major idea 
Shall be the sale of forest products for producing 
a continuing municipal revenue.” 

The original draft of the act authorized con- 
demnation proceedings for the acquisition of for- 
estry areas, but this provision was eliminated 
after the bill was introduced in the Pennsylvania 
Legislature. 

By way of furthering this municipal forestry 
inovement, the American Civic Association has 
issued a statement in the course of which it says: 


The extent to which Germany has recognized the value 
of its forests is illustrated by the fact that in the single 
province of Baden, of its 1,564 communities, 1,350 own 
their own forests and in addition 287 corporations, such 
as schools, churches and hospitals, possess forest lands. 
From an aggregate of 1,342,944 acres these communities 
and corporations are allowed to cut yearly 261,724 M. ft. 
B. M. of timber and wood, with a net value of about 
$3,600,000. The city of Baden alone owns 10,576 acres, 
from which it has derived a net income of $66,079.68 or 

.25 per acre, all of which goes to the general fund 
‘or the maintenance of the municipality. 


It adds that Berlin is now proposing to ex- 
pend $10,000,000 in the acquirement of forests. 

We may note that Massachusetts, which has 
led in so many good movements, has already on 
its statute books a law providing for forestry 
work by townships which fs in some respects like 
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the proposed Pennsylvania act. We do not re- 
member whether cities in Massachusetts are en- 
abled to acquire forests outside their boundaries, 
but as to this it may be noted that, numerous as 
are places of considerable size in Massachusetts, 
there are only about 35 incorporated cities; so 
that forestry legislation applicable to townships 
would affect nearly the whole state. 

The general movement now being furthered 
by the American Civic Association is a com- 
mendable one. Nearly all of the vast amount of 
forestry work which ought to be entered upon 
at once in this country is quite beyond the 
economic possibilities of individual effort. But 
it is well within the field of both municipal and 
private corporate endeavor. Six years ago we 
outlined the forestry work already in hand on 
the water-works drainage areas of the Metro- 
politan Water and Sewerage Board (Boston and 
vicinity), Woonsocket, R. L, Hartford, Middle- 
town and New Haven, Conn., and Johnstown, Pa. 
(the last two works are privately owned), and 
several Western cities. Doubtless this has been 
considerably extended since that time, and it 
seems bound to have great impetus in the near 
future. 


" 
> 


The incline-railway accident at Pittsburg, last 
week, is said to have been the only accident of 
the sort that Pittsburg has experienced in many 
years, in spite of the large number of inclines 
which climb the bluffs bordering the Monongahela 
and the Allegheny banks. But such long-con- 
tinued freedom from accident should not blind 
one to the lack of safeguards on most of these 
inclines. We understand that few if any of 
these inclines have any automatic safeguards 
against overwinding. Practice has long ago 
recognized the vital need of automatic stops, in 
inclines as well as in vertical shaft hoists. The 
accident at the South 22d St. incline was caused 
by overwinding, and it clearly confirms the need 
of provision against such accidents. : 

The essential requisites of automatic stops (or 
whateyer other name we may give to provisions 
against overwinding) are fairly well known. 
Numerous modern inclines, both rail and cable, 
as well as the multitude of elevators and mine 
hoists, furnish -models therefor. But question 
may be raised as to another feature, namely, 
protection against disaster in case the hoisting 
cable breaks or pulls out. 

Passenger elevator practice has reached the 
point where emergency brakes on the car are 
regarded as essential. Repeated elevator acci- 
dents, always of serious nature, have demon- 
strated that exclusive reliance on the cables is 
not adequate. The principle has been adopted 
also for some inclines, most recently in the case 
of a notable cable incline on the slope of the 
Wetterhorn, in Switzerland. In fact, is not a 
steep incline railway closely analogous to the 
vertical hoist, in relation to its conditions of 
safety? Either of them, if the cables give way, 
is practically certain to produce a fatal wreck. 
It is not easy to see a sound reason for making 
a dividing line between a vertical hoist and a 
1:1 incline, such that a car brake should be es- 
sential on one side of the line and not on the 
other. 





/ 
4 


There is a new conflict on in San Francisco 
between the advocates of cheap building and 
the advocates of safe building. Some of the real 
estate owners find the present prohibition of 
wood construction in downtown districts very 
irksome, and they have appealed to the Board 
of Supervisors to modify the requirements. They 
want permission to erect wooden buildings 
sheathed with a non-combustible covering—in 
other words, brick veneered buildings, a type of 
structure which experience has shown to deserve 
severest condemnation since it offers little more 
resistance to the spread of a conflagration than 
on ordinary wooden structure. As usual, the 
argument for cheap buildings is supported by 
numbers, and by the plea of “helping business.” 

As usual, also, the number who appear in de- 
fence of the public interests and the public 
safety is relatively few, among them, however, 








were Fire Chief Shaughnessy and Mr. J. D. 
jalloway, M. Am. Soc. C. E. (of the Advisory 
Committee on Building Laws). 

In this case, as in many similar ones, a small 
minority may be a wiser and better guide than 
an overwhelming majority. The lessons of the 
fire of 1906 have already been too much disre- 
garded in San _ Francisco. To erect’ brick 
veneered buildings in a region subject to earth 
tremors would seem to be the climax of reckless 
stupidity. 


State and Local Health Administration in 
North Carolina, Ontario and Great Britain. 


The financial support given to many state and 
local boards of health is so very inadequate as 
to make it a matter of surprise that they are 
able to do any effective work whatever. This is 
particularly true where the population is sparse 
and largely rural. A notable instance of meager 
appropriations for state health board work, has 
been brought to our attention by the January 
bulletin of the North Carolina Board of Health, 
and some unfortunate rural conditions in On- 
tario have also come before us, as noted farther 
on. We append a few notes on the unsatisfac- 
tory condition of local health administration in a 
number of the smaller cities, towns and rural 
districts of Great Britain. 

Created in 1877, the North Carolina Board of 
Health had at the outset no appropriation what- 
ever from the state; later on, $200 was made 
available, still leaving the Secretary of the Board 
out of pocket for money used for postage and the 
like. Some 20 years ago the appropriation for the 
board was raised to $2,000, with a provision for 
meeting the cost of printing and stationery out- 
side of that sum. For a round score of years this 
appropriation has remained unchanged in 
amount, and that for a state which had a popu- 
lation of 1,893,810 in 1900. It should be noted 
that the health-protective work of the state is 
not limited to the $2,000 named, for $3,000 is 
collected by the state as “water tax, to support 
the Laboratory of Hygiene, and $5,000 for the 
support of the Sanatorium for Tuberculosis.” In 
1893 the salary of the secretary of the board 
was fixed at $1,000 a year. Commenting on this 
the bulletin says: 

Of this amount he has paid an assistant $250 to do the 
statistical work, for which he had no time. His net in- 
come from this source being, therefore, only $750, he 
has had to make his living by the practice of medicine, 
and, consequently, the health work of the state has 
necessarily been a side issue and a secondary matter. 

The bulletin suggests that provision should be 
made for a secretary who would devote his whole 
time to the work of the Board, and that in addi- 
tion a competent assistant should be provided tu 
look after office work while the secretary is ab- 
sent and to have charge of vital statistics. 

The statements are also made that “a first- 
class stenographer is a prime necessity,” and that 
a special assistant is needed for tuberculosis 
work. The modest sum of $10,000 a year is sug- 
gested as needed for carrying on effectually the 
work of the State Board of Health, but it is 
pointed out that South Carolina gives its Board 
$12,000 a year, besides a provisional appropria- 
tion of $5,000 at the discretion of the Governor, 
that Georgia gives its Board $16,000 a year and 
Virginia $40,000. re 

It is distressing to any one who has any appre- 
ciation of what is needed in the way of health- 
protective work, particularly in the South, to 
think of this meager North Carolina appropriation 
and of the secretary of the Board struggling on 
year after year, attempting to meet the problems 
which confront him, without any trained assist- 
ant and without even a stenographer. However 
conscientious a man may be, he cannot serve two 
masters effectually, especially when one of them 
is himself; or, in other words, it is not to be 
expected that a man can make a living through 
the practice of medicine and at the same time do 
all that is needed as secretary of a state board 
of health. As the bulletin says, under such con- 
ditions health work is necessarily “‘a side issue 
and a secondary matter.” 

Aside from the time element, it matters less if 
a state health official is compelled to practice 





Vol. 61. Jo. 1 
~ <italiae 

medicine in order to earn a living, : f thi 
4. Nis ‘s 


necessary for the health officer of a 
That is to say, the private and prof, 
ests do not clash with duties to the 
so much in the case of the state as , 
health officer, since the practice of ate 
cial is necessarily limited to a sma 
territory for which he is responsib): 
the local official the professional ani 
tive areas are generally identical. 
The unfortunate condition of af 
likely to prevail wherever a practicj 
serves also as a local health officer 
pointed out in an article in the Nove: ’ 
of the quarterly known as the “Amer, Jou 
of Public Hygiene.” The article is o; 
Rural Health Officer,” and was wri: ! 
Charles A. Hodgetts, Chief Health © of On. 
tario, After commenting on the con hae 
professional and official duties, ani 
quacy of compensation for health 
rural] districts, Dr. Hodgetts says furt 


I am not certain but the general prac: 
foolish in accepting the appointment, fo; 
my experience the acceptance of the offic: 
his best professional interests. Particular! 
case when with the appointment, which i: 
either by-law or resolution of the townsh 
town council, his annual remuneration ; iown at 
the miserable pittance of $25, or even les 

How often in a case of this kind has the » eaning 
municipal health officer found that long | tha ae: 
piration of the twelve months he has | 
upon his well-meaning head the displeasure ir 
local board and many of his former patic He. has 
brought no grist to his professional mil! received 
literally ‘‘the chaff” instead of the ‘flour’ w I 
life to himself and family. 

Any one who has intelligently observed the 
work of many local boards of health, re this 
work is in charge of physicians in privite prac- 
tice, will agree that Dr. Hodgetts has not over- 
drawn his picture at all; we may add that t} 
picture is often, if not generally, just 4 rreet 
a portrayal of the facts in the case of city as of 
rural conditions. 

The remedy suggested by Dr. Hodgetts for 
rural districts is to put “a number of townships, 
villages, and possibly a few towns’ ! 
direction of a single competent and well-paid 
health officer, whose appointment would be sub- 
ject to the approval of ‘‘a central pr: al or 
state authority,” and whose ‘dismissal should 
only be for cause.” Such a man would devote his 
whole time to his official duties. Moreover, h 
would be provided with proper laboratory facili- 
ties, which is a rare thing, outside of cities, in 
either Canada or the United States. 


This suggestion, while good so far as it goes, 
raises some troublesome points. The firs! is that 
there is not, in the United States at least—and 
we are pretty sure there is not in Canada, either 
—any adequate means of training healt! officers 
A second point for discussion is whether, in view 
of all the facts, it is not high time to get away 
from the notion that executive health officers 
shopld be physicians. With the changed ideas 
of recent years as to what health-protective work 
should be, it has become more and more evident 
that medical training gives men very little indeed 
of what is needed of a health officer, compared 
with the theory and practice which falls to the 
lot of the well-trained and efficient sanitary engi- 
neer. 

There may be reasons why, for health officers 
of such consolidated districts as Dr. !! getts 
suggests, the selection should be from :en of 
medical training, especially if high-grii: men 
were chosen. The chief of these reasons i rhaps 
that in rural districts there is more need (ian in 
urban sections for supplementing the knowledge 
and training of local physicians by the presum- 
ably superior qualifications of the sort of medical 
health officer who should be chosen for such 4 
position. In the larger towns and all of tlie cities 
of importance, this need does not exist, in s0 
far as it does exist, it may be met in o!);r and 
better ways. As a rule, the physicians in urban 


districts are likely to be better trained, keep 
more fully abreast of advances in their profes- 
sion, and to be broader-gaged generally |» mat- 
ters of public. policy, than is the cas with 
country doctors. “There is, therefore, les: need 
for what may be termed medical supery!-'0n in 
the public interests in the city than in the coun- 
try. Moreover, when a city health bd 
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does need to pass upon questions 
lical knowledge—such, for instance, 
zis or proper isolation and disinfec- 

.se of infectious diseases—that board 

find no difficulty in securing medical 

- the purpose. In the country, such 

re not always easily secured, par- 

who are well posted in modern 
ntrolling the spread of disease from 
rson. 
argument for choosing sanitary 
ther than doctors for health officers 
not be overlooked; the engineer could 
ther public office more readily and 

‘han could the doctor. A combina- 

public offices in one man is far dif- 

having the incumbent of each piec- 

income by professional or other pri- 

the health officer practicing medicine 
wn engineer doing what surveying he 
ip. It is true that, where professional 
ir il training is involved, greater effi- 
cht be expected if the municipal offi- 
two or more small communities in his 
instead of trying to follow two spe- 
la ; one community. Of course there 
decided advantages in having a munici- 
ial fill two different offices in a single 
and thus always be at hand ready 
for service, rather than having him render the 
san iss of service for two towns and always 
liable to be in one when the other needed him 
most. The choice might almost be left to the 
chances of a toss-up; or better, to local prefer- 
ences and exigencies. 

Pending the establishment of numerous well- 
designed and equipped schools for training health 
officers, there is very much to be said in favor of 
« such men from the graduates of our 
echnical schools, where sanitary engineer- 
hemistry and biology are taught, rather 
than in taking them from the medical profession. 
The men from the engineering schools, if pos- 
sessed of the executive ability necessary to any 
successful health officer, can readily call to their 
aid the best medical knowledge and experience of 
their respective communities whenever any emer- 
gency In case of those all-too-common 
political exigencies which turn the most efficient 
f health officers out, perhaps the engineer can 
more readily resume the practice of his profes- 
sion than ean the doctor. That is, he is more in 
touch with his own line of professional work and 
can more readily reestablish a clientage than can 
medical man who has dropped his practice 
entirely for a series of years. 

Finally, regardless of what every one, may 
think as to whether the health officer should be 
chosen from the engineering or the medical pro- 
there can be no doubt but that the effi- 
health officer, whether state or municipal 
whether urban or rural, should devote his 
time and energy to the work and be ade- 
quately paid for the invaluable services which 
are so much needed to conserve to the utmost the 
public health, 
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That the foregoing observations do not apply 
o the United States and Canada, alone, is shown 
by some strong evidence which has come ‘o hand 
since they were put in type. This we have 
found in the report of the Medical Officer of the 
Loc:! Government Board of Great Britain, for 
the year 1906-7, The report, among other things, 

ns many condensed abstracts of reports by 
medical inspectors on local investigations carried 
out by them during the year. These reports in- 
dicate that British municipal health administra- 
ti n communities and districts of say 60,000 


po} tion downward, is in many instances in a 
very unsatisfactory condition. Various sanitary 
defoc's are pointed out which certainly could not 
exis nder model municipal government in any 
Th very first report listed, dealing with the 
At ron Rural District in Cardiganshire (pop- 
vation 1901, 8,170) states that the inquiry was 
he ause of 
ond e on 
Be Rat Fd a the Coane in appointing we 
whe vie to appett only one for the 





These two officers received the “grossly inade- 
quate salaries of £20 per annum” each, and the 
inspector of nuisances received the “paltry sal- 
ary of £30 per annum.” Moreover, this inspec- 
tor is described as “an aged man who is alse 
master of the workhouse, and who has had no 
training in the duties of the former office.” 

Of another municipality, laboring under the 
name of Ashton-under-Lyne, and which had a 
population of 43,890 in 1901, the inspector states: 


For a town of this size a properly trained, experi- 
enced and qualified medical officer of health is required, 
prepared to devote most, if not all, of his time to his 
public health duties. 


The sanitary inspector of Darlaston (popula- 
tion 1901, 15,395) is described as “old and in- 
competent,” and it is urged that the district 
needs “fa qualified sanitary inspector in full bod- 
ily vigor.” 

One of the most interesting states of affairs 
disclosed by the report relates to Trowbridge, in 
Wiltshire, which had a population of 11,526 in 
1961. The investigation in this case was due to 
the fact that the Local Government Board was 
not 
satisfied with the explanation given relative to the new 
arrangements proposed for the discharge of the duties 
of inspector of nuisances. 

Inquiry showed that the inspector of nuisances, 
who had been serving for several years at a 
salary of £80 per annum, had not been reap- 
pointed at the expiration of his term. The rea- 
son given was that the District Council had de- 
cided to consdlidate the offices of assistant sur- 
veyor and inspector of nuisances at a salary of 
£100 per year (£20 and £80, respectively). The 
old inspector, in making complaint to the Local 
Government Board, stated: 

In the performance of my duties I have unfortunately 
come into conflict with the private interests of several 
members of the Council. This was unavoidable consider- 
ing that there are on the Sanitary Committee three large 
house agents and two butchers. . . I have been in- 
terfered with by individual members of the Council when 
carrying out the details of my duties. 

The principal lesson to be drawn from these 
British reports, including the many from which 
we have not made citations, is the need for more 
liberal appropriations for health-administrative 
work, the employment of competent, well-paid, 
full-time health officers, and the fearless ad- 
ministration of the British Health Acts. The 
latter responsibility, as we understand it, rests 
largely upon the urban and rural district coun- 
cils,* many of which refuse to back up their 
health officers and some of which lose no time 
in getting rid of health officers whom they con- 
sider to be over-strenuous in bringing prominent 
citizens to terms. 

We desire to call particular attention to the 
importance which the Local Government Board 
inspectors attach to the employment of full-time 
health officers and to their repeated suggestions 
(not made evident by our meager extracts) for 
reuniting under one official the health adminis- 
trative work of several districts, whenever one 
district alone cannot afford to give proper sup- 
port to a competent man. This is what Dr. 
Hodgetts recommends for Ontario, as we have al- 
ready stated. The joining of districts is al- 
ready practiced to a considerable extent in Great 
Britain, we understand, but we fear the com- 
petency of the appointees is all-too-generally ig- 
nored. 

British health law and practice appears to take 
it for granted that the leading executive healtt. 
officer shall be a man who has had a medical 
training. Although appointments of most of 
these medical officers of health, as they are 
termed, are submitted to the Local Government 
Board for approval, evidence a plenty comes to 
our attention every year that British health- 
protective work would be greatly bettered if 
there was infused into its administration a 
greater measure of modern ideas on sanitation. 
Even the reports of the medical inspectors sent 
out by the local government boards show an ap- 
parent confusion of ideas as to the origin and 
spread of infectious diseases. At least this is a 
natural conclusion to draw from several lengthy 
reports made by inspectors who were sent out 
to learn why diphtheria, for instance, was so 


were are not here discussing Pam administration in 
the larger towns and cities of Great Britain. 





Instead of confin 
garding 
such 


prevalent in certain localities. 
ing 
isolation, 
tive 
dren, 


themselves to antitoxin, 
preven- 


of school chil 


inquiries re 
disinfection and 
means inspection 
diphtheria 
aspects of | 


general 
as medical 
reports 
with 


these on investigations 
ocal sanitation which 
to diphtheria, except 
health of the district 
the Board toa 
occasion of 


immediate 


deal largely 
have no 
as affecting 

Possibly it is 


whatever 
the general 
the policy of 
a district the 
regardless of the cause of 
But the reports contain no intimation 


relation 


make 
each visit to 
inspection, 
the visit. 


a general 


to that effect, and thus must be very misleading 
to district councilmen and citizens alike—if they 
are not, as we think it probable, to medical 
health officers and the medical profession gener 
ally. 

While we believe that health administration as 
a whole is far better in Great Britain than in 
the United States or Canada, yet it is evident 
that Great Britain, as well as Canada and the 


United States, has serious health-administrative 


problems to solve. One of the greatest of these 
is how to ensure that local governing boards 
will appoint the best men available to health- 


work positions and then back up their 
in every way 


appointees 
in their power. 


_-_——sBe 


LETTERS TO THE EDITOR. 








Unit Stresses for Timber. 


Sir: Referring to your issue of March 25, the table of 
unit stresses for timber as quoted on p. 310, without 
the full notation recommended by the committee, gives 
an erroneous impression The values given are, in 
reality, for either ‘“‘green”’ or ordinary air-dried material 


for use in railway bridges in which there 
be impact 

Further, as you state on p. 334, 
creased by 25 


will presumably 
stresses not otherwise provided for 
these units may be in- 
25% and 50° for bulld- 
ings or where the timber is protected from the weather 
and not subject to impact 
In addition the value of the 
be reduced one-half in computing 
load applied for a long time. 


for highway bridges 


modulus of elasticity is to 


the deflection for a 


As these unit stresses will in all likelihood be widely 
used, it is important that the explanatory notes presented 
to the convention, but not originally attached to the 
table, be given equal prominence 

Yours truly, R. D. Coombs 

1123 Broadway, New York, N. Y., March 28, 1909. 

—-—_—--——— > ~ —_——- 


The Necessity for Drainage Under Concrete 
Sidewalks. 


Sir: After reading the interesting article on 
in Concrete Sidewalks” in your issue of April 1, p. 342, 
and the “Standard Specifications’’ following, a word of 
comment seems apropos. 

The most cesual perusal of the 
fest that the continued 
our northern climate 


“Failures 


article makes it mani- 
integrity of such pavements in 
depends principally upon sufficient 
drainage. The article itself treats of this condition 
fairly well, although more emphasis should be put upon 
it. But the specifications, which are supposed to dictate 
the correct practice, are entirely silent in the text. A 
little practical experience will illustrate the point and 
show the great importance of a strong specification. In 
laying the tar concrete sidewalk on the streets of this 
place, where the material is a hard clay which heaves to 
an extraordinary extent in the winter, several owners 
took the precaution to dig out the clay to a depth of 
12 to 16 ins. or more, and replace it by gravel or fur- 
nace clinkers or both, but without making provision fer 
draining away the water which might get into the ezx- 
cavation. Consequently, such pavement, in the course of 
two or three seasons, has been badly contorted and 
broken, and left with ups and downs as though twisted 
by an earthquake. Evidently this was due entirely to 
the water collected in the trench, which could not drain 
away but soaked the surrounding clay and greatly ag- 
gravated its natural bad qualities. I, would, therefore, 
include in the “Standard Specifications’’ a very emphatic 
paragraph requiring a sub-grade arranged for drainage, 
and preferably the use of inexpensive agricultural tile 
which would provide free passage of water along the 
lowest line of the sub-grade. 

Tar concrete pavements, at least when laid upon the 
surface of ordinary soll with good bedding of cinders 
or gravel, will keep their shape remarkably well by 


being free to the uniform up and down action of the 
frost throughout their whole extent; 
should do equally well. 

It seems to the writer a great mistake to lay con- 
crete sidewalks without some meta! reinforcement. The 


and concrete slabs 
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Discharge Formulas for Cast-Iron Pipe. 

Sir: The ‘“‘simple and easily remembered pipe-dis- 
charge formula’ given by Mr. C. C. Vermeule in 
your issue of Jan. 21, 1909, led the writer to compare it 
with a so-called rough formula which he had been using, 
and later to make a fuller comparison with various 
standard formulas,. The accompanying table resulted: 

Twelve formulas were calculated for slopes of 2 ft. to 


his shoulder in a friendly way and told him how all- 
fired glad he was that he came. “Just had to send Bill 
down the trail because he fell over the bluff and was 
all bunged up,”’ Sam the “pig tail” (back flag) was pro- 
moted to axeman, and he could go on in the morning in 
Sam’s place. He could find a place in one of the tents 
called “bull pens” and turn in for the night. 

It was all unloaded now and the shock was nearly all 
that he could bear: he who never flunked a term or an 


Vol. 61. It 

; : wa 
et ? 3 25 ees . ae ‘ . és a i in 
: 3 expense of some suitable, cheap, wire mesh is inconsid- throw his rags in one of the “bull pen” tents and he He took his place with the picket and } o 4 
ae 4 erable, with the certainty of resisting the effects of would talk to him afterwards. This was adding insult was over he realized for the first time = tay = 
se ordinary expansion and contraction. This should also to injury, and to think of the Flunky relating his mis- something to be learned besides what x ab : 
ek i be properly expressed in a specification. take to the merriment of the whole corps was past books and delivered in lectures or in th. nt ~ 

‘ Yours very truly, endurance if there had only been some way to escape. of a college course; that the despised job he: a 
| Robert Fletcher. After supper the last portion of the overloaded cargo something that even Prof. De Biggers ageben,. n 
. 6S Hanover, N. H., April 5, 1909. was thrown overboard. The chief clapped his hand on anew 


about; that even in the humblest positic; 
there was much that he had to learn. 7) 
stakeman, the rear chainman, each and 
him pointers that even his learned prof, dia - 
think of. Doing things and telling how le 
The transitman, the field draftsman, the 
never even passed through college, loomed 
action, looking beside his professors }ik: “_ 
pigmy. ° 

The writer himself has passed through 


exam., who graduated with honors, whom even the class 
prophet could not bring to ridicule by a mock prophecy 
of future greatness. He forgot the hat boxes and steamer 
trunks in the shack at the foot of the trail. Lost in 
grief he pulled the blankets over his head to keep the 
mosquitos off and shut out the lusty snores of his tent 
mates and the occasional hee-haw of the camp’s motive 
power, only to wake at the melodious sound of the 
drill-steel triangle which told that it was ten minutes 
to breakfast. 


drove stakes for $1.25 per day; he report 
signed water-works for $1.50 per day, » 
whom he worked got $6.00 per day for 
was engineer in charge of important w olvine 
many thousands of dollars—in charge in pe ‘ / 
as name; he opened up and developed 
thousands of dollars to his company, what 
others tried to do and failed. It was w ete 

rather than for pecuniary gain, from 6 a. ; 4 e 
at night, and he received $75 per month 


5 ft. per 1,000 ft. and for diameters of 4 ins. to 30 ins, 
Of these only three give concordant results, namely, 
those lettered (c), (h) and (0). Taking the formula 
(c) as a standard, the other two compare extremely well 
with it. An approximate agreement with these is found 
also In the two simple or rough formulas (a) and (Db). 
‘ § ; The former is, for 4-ins. diameter, 3% too low (which 
: is close enough), and for 30 ins., 12% toe low (not close 
enough), the variation increasing with the size of the 

: pipe. Formula (6) is recommended for pipes from 6 Ins. 

: diameter up, the discharge being about 4% in excess for 
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of 
fo tut he 











6 ins. to about 2% too low for 60 ins. with a slope of TABULAR rant res os nent ef sapere PIPE-DISCHARGE FORMULAS. — CLEAR CAST-IRON 5 
: 5 in 1,000 (an extreme slope, giving about three times DISCHARGE IN UNITS OF 1,000,000 GALLONS PER 24 HOURS. 
* j the economical velocity for 60-in. pipe). Formulas Tabulated’: caieiaie. 
Formulas (c), (h), (0) and (b) apply to long, clean _- = x . : ¥ be 
cast-iron pipes as ordinarily used for water supply and (a) @ 0.05 @wds Vermeule, Engineering News, January 2] 0, 
distribution systems. The carrying capacity of old ( 1760 @ Vad 
. x d a 
pipes would be determined by the usual method of fric- (b) @ = 0.00176 v hd “ 
tion factors for age of pipe as published in hydraulic os = h he = 
works. George L. Bean. (ec) @ = 0.00354 & _ ° Weston’s tables, o= V- 
1729 N 19th St., Philadelphia, Pa., Jan. 29, 1909. F F 
+o 2qri ; \ 2gri 
ie : : d) Q = 0.003854 d@ Y———— Fanning, eee 
Sympathy for the Young Engineer and His mt : 
Troubles. on 
; Sir: Realizing that “Three Year Old,” in the letter (€) 39.528 D?-694 50-555 Lampe, q = 61 D2-694 } 
ri printed in your issue of March 4, along with a vast num- 7. 
ber of cub engineers would appreciate a = nee “ (Ff) Q 30578 @ D s? Flamant v = 86.38 D s? 
ympathy fr ) as pass ust suc : 
sympathy from one who has passed throug ju na (9) Q.or0 1.68 Q ous From Kutter’s formula (and Swan & Horton 
experiences as they are now enduring, with your kin¢ ‘ . . ; war 
permission I would extend it to them. th) Q 0.00354 @ e VRS Darcy, o—=2 VRS 
; . . r-pay as ¢ e t well or 2 far an a! ' 7 
; The complaint of under-pay is as a rule not we (kK) YQ 0.003854 dad (97.05 tkRS— .08) Prony, v = 97.05 V RS— .08 
i founded and the compensation fs as adequate as can be he : 
expected when introducing a new and untried article to (k,) Q@ = 0.00354 d* (99.88 VRS — .154) » = 99.88 JR S— 154 
the trade. The completion of a four-year (+) course of (m) Q 0.00354 a? (108 V ERS bak. .13) Eytelwein, v = 108 \ ne 13 
study and the granting of a degree by the Faculty and ——— ah 
Board of Trustees, is but the start of the apprenticeship ae } DH us | DH 
leading up to the degree of Master of his Art; and all (m,) Q@=0.177 @ V — ees »v = 50 | -—- 
young engineers will learn, as the writer did, that college L 50D L+50D 
training gives but the mental tools with which to build SF “ ii 
the completed structure of an engineer. (n) @Q 0.16992 dd? \ ‘itideaticiliing Hawksley, v = 48 “a2 
A bit of personal experience as related by one now L+54D L + BID 
standing well up in his profession might fllustrate the - ; : is: pot ; 
point of the true value of the cub engineer. He wasa (0) @ = 0.00354 d? (140 VRS— 11~RS ) Neville, o=M0VRS—11 URS 


graduate C. E. from one of the leading institutions. 
sent to take a _ position 
railroad work in the Rockies. 


He 
locating party on 
He came in a Pullman to 





was on a The symbols have the following meaning : L = length, total. 


ay” oie ce es v velocity, feet per second. S = sine of slope. 
the nearest station with the full lim o aggage . ‘ K ‘ 

) : s 006 A = 
chesket end to bis berth: sbaditinn 6b Hane tram  % discharge, unit of 1,000,000 gals. per 24 hrs R eyarenne radius, ft 
auiteases and hat boxes, with a letter from the presi- 4 discharge, cubic feet per second. F’ — Weston’s factors. 


dent of the road (who happened to be a personal friend d 


diameter of pipe, inches. c 
of his father), a diploma with the ink barely dry, and 


= Darcy’s constants, 


: eran D = diameter of pipe, feet. having values as follows: 
loaded fully 200%, beyond his rated capacity w . -. tall te walt length. d 4 6 8 10 12 16 
idea of his own importance and ability. The hat boxes : . hn 4 ad =i 
and steamer trunks were unceremoniously discarded at h fall in ft. per 1,000 ft. yi f __ 1.161 722 _ 522 -408 .d09 24% 
the foot of the trail, not without many indignant pro- #7 = fall, total. c 102 105 107 109 109.5 110.5 
tests from the Cub and vigorous and emphatic English 
from the mule skinners, who transferred some of the Fall, 2 ft. per 1,000. 
contents to a gunnysack. The balance of the cargo a. b. c. d. ny a Ss h. k. In. a ‘ ee 6. 
ascended the 20% trail not diminished in the _ O71 080 .OT4 .068 -083 .081 J .O75 .067 .06A4 O71 fe 070 068 
; fee ; 6” 197 -220 -210 -196 -199 -244 = =.1938 -206 185 -181 -202 -198 191 195 
least, vowing summary dismissal for mule skinners who g” “4 “437 “442 “28 “436 529 435 “444 "385 378 400 416 “300 “408 
in such_a rude manner made him discard a portion of 2° 6 13 3 iS 1.240 1.300 1600 1360 1.250 1.070 1.060 1.170 1.110 1.070 110 
his equipment. 24" 6.310 7.040 7.170 7.850 8.400 10.500 9.200 7.220 6.100 6.100 6.7 6.160 5.900 oa 
Fully resolved to lay his letter, diploma and griev- 30 op 12.300 12.560 13.800 15.400 19.200 16.900 12.600 10.700 10.700 11.750 10.600 10.200 12. 
ances before the chief of party, when he arrived at Fall, 3 ft. an 1,000. . . 
the group of tents he made a search straightway for 4” O87 oT 001 OS 164 E. fa - E. .. -. >. -. oe 
that individual. There was only one man with a white 6” 242 270 "258 "942 "250 316 “226 "960 "230 "907 O51 249 994 ‘9 
collar, which, according to the cub’s training, was a - on q cae san an oe ow oa a Ri 2 8 Ri | 
sure indication of superior rank. He presented his let- ‘94 7.140 S653 8100 G00) taaen 1G0m> S000 Bab. . 2s. teas eee Laah tao Ane 
ters without further ado; imagine his disgust when the 30” 13.500 15.050 15.360 16.950 19.200 24.900 20.700 15.500 13.200 13.300 14.500 13000 12.400 14.900 
white-collared man, looking them over with a laugh, Fall, 4 ft. per 1,000. 
said: “Sonny, the ole man is out on the line up the a. d. c. a. ‘ f. 9. h. k. ky. on. m,. i é 
gulch. I am only the Flunky. You'll have to see him. 4” = 7 po = = =e _ mo = oe .105 “ = = 
. , ‘ ” . id 6” 278 ° “ R p ‘ . ° . ‘ -292 4 27 “ 

Dairies teetice By memantine tinescsectltly rvs prec a " 572-620 4241613 1641715615615 “852850005875 552008 
come in, as in all locating parties, they all looked alike: = = 121.580. 1.760 L758 1.700 2030 238) 2690°..1.780 3.800 1800 1680 1870 1510 170 
there were no biled shirts, patent leathers, no derby 24" 8.900 9.950 10.116 11.200 12.360 15.600 13.000 10.200 8700 8800 9.600 8.700 8.300 9.950 
hats, just a bunch of corduroy-and-overall-clad, un- 30” 15.600 17.400 17.750 19.600 22.500 28.700 24.000 17.900 15.200 15.400 16.800 15.000 14.300 17.500 
shaven men, who used plain English without any gal- Fall, 5 ft. per 1,000. 

rt Se f ish, tones that would a. b. ce. d. e. f. g. h. k. ky. m. ” 0. 
prannage Mager segy oy siti abi Se Sig ines Maton 4” 113 198117, 's11s(s8D 1880S“ (itis CK CCAT:SC(“‘iédkdA(C (GCC 
COner SES ENES e eeees 6” = «B12 348 38519 B82 IZ 0S (8S CIC B14? SB 

The old man was found. He never even opened the a” 640 692 698 692 725 R93 ? 702 617. 4.618 680 644 61: 682 
papers and the letter, but tossed them into his tent 12” 1.760 1.970 1.960 2.040 2.160 2.700 2.240 1.980 1.710 1.720 1.880 1.750 1.6% 13 
on his bunk and told the young hopeful to wash up, get oo pe | ee 4 eed ry 4 17.700 oe te R 4 wae 10.750 By Rs 00 
in and find himself a place in the grub tent and fill up, 60” ha ( . 113.5 feats calees ott errr 114.0 Ws ao eeee eeee a 115.5 
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ne very things that could not be obtained 
urse. The opportunity was his to grasp. 
responsibility the more the opportunity, 
) he develop his mental powers and widen 
affairs. His employers were taking the 
e rse, he saw stokers, miners and timber- 
: sre compensation, but they had reached 
hile his only limit was that set by his 
grasp the opportunities afforded him. 
vear Old and other cub engineers bear 
while the mechanic has reached his limit, 
limit. The opportunity, not the salary, 
goal. Ever onward and upward will the 
{ : pe, till the thought of envying the me- 
’ , will appear ridiculous. To them all the 

é 3 should extend their sincere sympathy 

ad ment. 

Very truly, J. H. Eby. 
La Pa., April 3, 1909. 


~ 
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A Dic-cam for Bazin’s Formula for Flow in 
Open Channels. 


rward with this a graphical solution of Bazin’'s 

fo flow of water in open channels. It may be 
e to other engineers. 

formula is 





rt zy 


v= eVRS 

elocity in feet per second. 

Hydraulic radius in feet. 
S Slope in feet per foot. 
coefficient. 
Ganguillet and Kutter devised in 1869 or thereabouts 
what cumbersome formula to find c. According 
to their conception this value varies with the slope. 





and a 

















87VR 8 
J 2 eee 
m 
552 + —— 
VR 
values of m being the same in metric and English 


systems. Since any one of the four quantities V, R, S or 
m may be the unknown, to facilitate the mathematical 
work involved the following diagram based on the 
theory of isoplethe points was devised. This theory 
being discussed in various textbooks, mention having 
also been made of it in Engineering News before this, 
it is hardly necessary to describe the mode of construc 
tion. It is sufficient to say that by taking suitable 
factors in determining the scales of the diagram, a chart 


of eny desired size may be obtained. 

Naturally the value of V determined by use of Kutter's 
formula for ¢ is not the same in all the V 
found by using Bazin’s formula. This is not surprising 
since both are empirical formulas derived from different 
sets of experiments. 

Bazin's formula is used throughout Europe. It can at 
any event answer as a good check on Kutter’s values. 


cases as 


In case only one of the four terms is known, by 
proper shifting of straight edges any number of solu- 
tions may be obtained of which the most suitable one 


may be selected. 
Sincerely yours, 


O. von Voigtlander. 








Union College, Schenectady, N. Y¥., March 23, 1909. 
a 
How May Engineers be Branded? 
Sir. I have read with interest the “Letters to the 
Editor’ in your issue of March 25, relating to “Engi 


neering: A Profession” and “Pay of Engineers.” 










sin differs on this point, stating that c does not vary It seems to me that the first step in the solution of 
C B 
#2 Scheme : 
a } Connect Value of m with Valve a 16 ' 
. of R by a Straight Line which also . af 
a intersects AC i through this Point of < 
ae intersection draw Line connecting Values y's 
“3 of V and § or vice versa: va , 
PT os 
a 
85 
E — 
WUC 
> 9] 
i) 
Oy ov 
ne 3 003 Oo 
; yn ae, a ene <= 9) 
s : ~~ 5 _ 
i 37134 0 
004 
87 RS 
Formula: v= a 
m 005 
0.662 + —— 
ons F.006 
in which V = mean velocity, feet per second. = 
R= hydraulic radius, feet. 175 
S = slope of water surface, feet per foot. - 007 
m = coefficient depending on nature of channel. me, 
Values of coefficient m: 
0.06 Very smooth surface, as cement, planed wood. 
0.16 Smooth surface, as brick, plank, cut stone. 008 
0.46 Rough masonry. : 
0.85 Mixed, as very regular earth excavations with 
paved slopes. 009 
1.30 Ordinary earth channels, clean. 
1.75 Earth channels in bad condition. 
01 


DIAGRAM FOR BAZIN'S FORMULA 


the slope but is constant with any slope, only 
V ng thus: 


87 





522 + 


en 
VR- 
imerator 87 is a constant in both metric and 
systems, while .552 is a constant in only the 
its value being unity in the metric system. 


* this value of ¢ derived by Bazin in Chezy’s 
we have: 








FOR FLOW IN OPEN CHANNELS. 


the problems involved is to determine just what qualifi- 
cations a man must possess in order to be classed as an 
engineer. 

I have just had personal knowledge of an instance 
where a man with no technical training and no engi- 
neering experience beyond making a claim to the title 
of ‘“‘engineer’’ secured a commission to take charge of 
an important engineering project for a city, and the 
city seems to be “in bad” because it is claimed that, 
in Massachusetts at least, there is no way of determin- 
ing what really constitutes an engineer. 

As long as the title of engineer can be assumed by 








any one who has the necessary nerve," engineering 
will not be a profession or even a well-paid trade 
If, before a 1 could hold himself out to the public 
an engineer, he were required to qualify in a similar 


manner as is required of a man before he can practice 





law in the courts, the questi of dignity and compen 
sation would largely settle themselves 
I realize that the work of determining just how to 
tandardize the engineer is not easy, but I think that 
Engineering News can do much to accomplish a prac 
tical solution of these problems 
Yours very respectfully 
Edwin I Dwelle 

31 Exchange St., April 7, 1vop 

[We fear our ident overestimates both 
our ability to solve knotty problems and the 
power of statutory regulations to raise pro 
fessional standards Notwithstanding the re- 
Strictions upon entrance to the professions of 
law and medicine, there are many incom 
petent doctors and crooked lawyers in active 
practice. We believe more can be done by the 
engineering profession itself to raise its stand- 
ards and protect the public from incompetent 
engineers than by any other means. If every 


low degree were to realize 
the 
duty as a citizen to use all 
of sound 
his 
of incompetence 


in engineering 


of high or 
that it is duty to 


engineer 


his profession and his 


his influence in sup 


port engineering and 


duty 


competent en 


gineers and also to condemn all cases 


and lax standards 
work—if engineers 
muld effect a 

their profession and 


professional 
themselves 
f 


great deal for 
the 


would do this, they ¢ 
the benefit of 
Ed.] 


publi 


>. 
A VALUATION OF $14,400,000 
the works of the Denver Union Water Co 


been placed 


by the 


has upor 


eng 





neering board of appraisers appointed some time ago for 
this purpose. The sum named made up as follows 
$10,354,075 for the physical $2,845,025 water 
right $1,000,000 for “business and g ig con ilue 
Portions of the work valued at $515,000 are owned by 
the city of Denver The v ation the phy ul { 

defined in the repor is 
including all land and all ructure based « h t 
cash value of the land and the fair and reasonable 
of reproducing the structure including a wane for 
interest during construction, engineering ontingenci 
and general expenses, and with due deductions for the 
depreciation because of wecr and tear, and allowances for 
increase or decrease in utility and value for the purpose 
for which they are used 

The report i igned as approved in all pariticula by 
Messrs. M. L. Holman, John R. Freeman, C. L. Harrison 
and Allen Hazen, and is further gned as approved ia 
ail matter save water right valuations by. Mr Fred 


erick P. Stearns 


a cr 
A CITY FORESTER FOR CHICAGO is authorized by 
an ordinance enacted by the City Council in March, 1000 
The same ordinance gives the Special Park Commission 
of Chicago 

full power and authority over all tree plants and 
shrubs planted and to be planted in the streets and pub 
lic highways of the city of Chicago, including the right 
to plant new trees and to care for the same 

Other powers relating to trees are also vested in the 
ordinance. The salary of the forester is fixed at $2,000 a 
yecr, and he is required to give a bond of $5,000 for 
the faithful performance of his duties The ordinance 
prohibits the planting of trees in Chicago hereafier 


within 25 ft. of each other, except on written permi 
the City Forester, and at a distance less than 2 ft 
the established treet. 


from 
from 


Two section 


sidewalk line of the 


of the ordinance are 


No shade or ornamental tree, shall be 
planted in any of the streets or public highways of the 
city of Chicago until the City Forester shall have first 
approved the kind or variety thereof and designated the 


worth quoting in full, as follows 


plant or shrub 








location therefor and granted a permit for planting the 
same. 

No person, firm or corporation owning, maintaining or 
operating any gas pipes or mains laid beneath the sur 
face of any street, alley or public place in the city of 
Chicago shall permit any leak to occur in such pipes or 
mains within a radius of 40 ft. of any tree now or here 
after growing in any street or public place in said 
city, and in the event that a leak exists or occurs in any 
such pipe or main, it shall be the duty of the person 
firm or corporation owning or operating such defective 


pipe or main to repair the same immediately and stop such 


leak in a manner so as to prevent a recurrence of the 
same after receiving a notice in writing from the City 
Forester calling the attention of such person, firm or 
corporation to the fact that such leak exists or has oc- 
eurred and if such person, firm or corporation fails with 
in five days after the receipt of such notice to stop such 


leak in a manner so as to prevent a recurrence thereof, 
such person, firm or corporations shall be subject to the 
payment of a fine of not less than $5 nor more than $109, 


and a separate offense shall be regarded as committed 
after each day during which such person, firm or cor 
poration shall continue such violation 

Another section is designed to regulate the paving ,of 


the space directly around trees in such a that 


water may be admitted to the roots 


manner 
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An Interesting ee Test of Large 
ipe. 


A hydraulic test of 42-in. steel pipe carried to 
a pressure of 1,050 lbs. per sq. in., which means 
a tension of 50,400 Ibs. per sq. in. in the metal, 
is illustrated by the photograph reproduced here- 
with. The pipe is for a 12-mile main of the 
water-works of Springfield, Mass., part of its 
new supply from Little River. At the time of 
contracting for this main, Mr. E. E. Lochridge, 
Chief Engineer, and Mr. Allen Hazen, Con- 
sulting Engineer, received bids on cast-iron, 
wrought-iron, riveted steel, and lock-bar* steel 


possible to attain a pressure of 1,050 Ibs. per sq. 
in. The test was stopped by leakage at the 
points where the pressure-gage pipe and the 
inlet pipe were attached, and it was found that 
the plates had stretched over 4 ins. in circum- 
ference without injury to or leakage along the 
lock-bar joints. The photograph shows this test 
when 500 lbs. per sq. in., about half the maxi- 
mum, had been reached. 

The thickness of the test pipe was 7/16-in. 
The steel is ordinary medium steel. When the 
new heads were put in, after the first test, two 
test strips were cut from the waste ends of the 
pipe, circumferentially, with the lock-bar lo- 








LOCK-BAR STEEL PIPE IN HIGH PRESSURE TEST. 


(42-in. pipe, 7/16-in. metal, about 26 ft. long. Max. 


at about 500 Ibs. pressure.) 


pipe. The makers of the latter claimed a greater 
carrying capacity than that of riveted pipe, and 
a 100% joint, and the test was undertaken to 
demonstrate the latter claim. The contract was 
let for lock—bar pipe to the T. A. Gillespie Co., 
of New York City. It was made for them by 
the East Jersey Pipe Co., Paterson, N. J. 

The Springfield main is 42 ins. in diameter for 
its entire length, but the thickness of metal is 
of course varied to suit the head. There are 
30,300 ft. of \%-in. pipe, 19,600 ft. of 5/16-in., 
7,900 ft. of %-in. and 3,500 ft. of 7/16-in., a total 
of 61,300 lin. ft. of pipe. The maximum head 
on the pipe in service is about 350 ft., correspond- 
ing to a pressure of something over 150 Ibs. 
per sq. in. The price bid for the lock-bar pipe, 
laid and jointed, varied from $6 to $8 per 
lin. ft., according to thickness, totaling $396,- 
435; including some accessory items the contract 
price was $419,585. These figures are about 7%, 
or about $27,000, higher than for riveted pipe. 
However, the thicknesses specified for riveted 
pipe were reduced in proportion to the higher 
joint efficiency of the lock-bar; the total re 
duction amounted to a price decrease of about 
$8,000. For equal thicknesses of metal, there- 
fore, the riveted pipe would be about $35,000, or 
834% cheaper, for the same internal diameter. 

For the pressure test the 7/16-in. pipe was se- 
lected. It proved to be a difficult matter to attain 
a high pressure in the test. In the first trial the 
dished steel heads, held by a 6-in. central tie- 
rod, bulged and cracked on a radial line. They 
were replaced by ribbed cast-steel dished heads, 
1% ins. thick, held by four 4-in. tie-rods, the 
ends of the pipe being cut off to give a new at- 
tachment. A second test was run up to 750 
lbs. per sq. in., by which time there was enough 
leakage through the rivet-holes where the heads 
were riveted into the pipe as to prevent further 
increase in spite of careful calking. To tighten 
the joint, a 4 x 1-in. flat steel welded band was 
fitted around the pipe at either end, just back 
of the rivets, and shrunk on. With this it was 
*This is the Ferguson lock-bar joint, as used at Ade- 
laide and Coolgardie, Australia. Sections of the lock-bar 


used there may be seen in Eng. News, June 9, 1898, p. 
373, and Dec. 29, 1898, p. 423, respectively. 





pressure, 1,050 Ibs. per sq. in. The pipe bulged at this 
pressure, and leaks at inlet and at attachment of pressure -gage prevented further increase of pressure. The 
sure corresponding to a tensile stress of 60,000 Ibs. per sq 


pres- 
in. would be 1,250 Ibs. per sq. in. Photograph taken 


cated at the middle of the strip. These strips, 
tested in tension, showed: Ultimate strength, 
56,500 to 58,500 Ibs. per sq. in.; Elastic limit, 
31,000 to 34,000; Elongation, 1.7 ins. in 8 ins.; 
Reduction of area, 55 to 59%. Neither fracture 
was at the lock-bar. On the basis of 57,500 lbs. 
ultimate strength of the steel, the test reached 
88% of the full strength of the metal, or 97% 


as, 
of the minimum specified stren, ‘ 
without showing weakness 
lock~bars. 

The lock-bar used on this pip: 
9/16-in. between the butt ends of ' 
width (circumferential) is 214 ins aye. 
ness (radial) 24% ins. The edges of Pps: 
upset cold to about 13/16-in., ent: ph 
bets of this width in the lock-ps« 
two lock-bars, 180° apart. 

The joints between the length 
simple taper joints, of 4-in. lap, hy 
of rivets. The lock-bar is scarfec EO, 
lap to make a tight joint. 2 

A short length (1,800 ft.) of 74 
pipe is also being furnished to s 
this is separate from the 
referred to. 


or 


suppl) 


Constants for Computing Rein‘ ced-Con. 
crete Beams. 
By J. NORMAN JENSEN + 
A study of the building laws of \ 
and of the specifications drawn uw, eadine 
architects and engineers discloses ; t rie 
there is no uniformity as to the ee 
Stresses in concrete and steel, or a 
of moduli of elasticity of the tw. 
About the only things in which th 
agree is that the tensile strength of 
should be neglected, and that the lin: 
of stress in the concrete should be 
As a result of this condition of afta) 
neer designing work which is to be do: 
ent cities cannot make use of standa: 
diagrams, but must figure each cas: 
to conform with the building laws «| 
This means a great deal of labor on } 
the formulas used are long and unwi 
Given the allowable unit stresses «a; 
of the moduli, there are three const: 
reinforced concrete designer want 
namely, 
(1) p ratio of area of steel to at 
A 
ecretc, ——. 
bd 
(2) K = coefficient of resistance. A/li/ 
ing moment = resisting 


~ *Office Engineer, National Concrete Con 
Louisville, Ky. 











TABLES OF CONSTANTS FOR COMPUTING REINFORCED-CONCRETE BEAM 









































> 
r ec = 400 Ibs. —— 
o——_—_—n = 10———"—"“ eh = 12-—-——_, —_—— 1 = 1 
8 Pp K Ld Pp c © p K r 
8,000 .00833 59.26 .833 .00937 65.63 375 01073 73.47 429 
10,000 572 51.70 -286 650 57.85 .824 TO 65.62 375 
12,500 388 44.56 -242 444 50.36 277 519 57.80 4 
15,000 281 39.15 211 323 44.57 -242 381 51.70 Ne) 
16,000 250 87.33 -200 289 42.60 .231 341 49.58 273 
17,000 224 35.68 -190 259 40.81 -220 307 47.6: 261 
18,000 .00202 34.16 .182 -00233 39.15 -211 .00278 45.83 250 
¢ ce = 5600 Ibs. ——- 
c nm = 10— ay c a= , Gr eh = «21S 
. p K c p K © p K r 
8,000 .01210 83.83 885 01340 91.84 * 429 01512 101.56 ist 
10,000 834 74.08 333 38 ' $2.03 B75 01073 91.91 429 
12,500 571 64.62 -286 72.32 824 .0OTHO $2.05 } 
15,000 416 57.29 -250 476 64.62 286 556 74.11 
16,000 372 54.80 -238 426 61.98 -273 499 71.33 31) 
17,000 335 52.51 +227 384 59.55 -261 451 68.76 30H 
18,000 .00303 50.41 -217 00348 57.29 -250 .00409 66.34 205 
fa = 600 Ibs ———_————_——— 
¢ n= 10~— \ oa rn = 12—-——_., Nn 15 
8 Pp @ p K rj p Kk a 
8,000 .01613 110.20 429 .01780 119.67 ATA -01985 130.79 Py 
10,000 01129 98.44 .875 -01257 108.06 -418 -01423 119.66 474 
12,500 .00T78 86.78 -324 .00877 96.30 366 .01002 108.11 118 
15,000 571 77.55 -286 648 86.78 +324 50 98.43 74 
16,000 512 74.38 -273 582 83.47 .310 675 95.04 a6) 
17,000 460 71.46 -261 525 80.40 -298 611 91.88 46 
18,000 00417 68.75 -250 .00476 77.55 -286 -00555 88.88 nbs 
8 # 
8,000 Lid 
10,000 lt 
12,500 oH 
15,000 He 
16,000 of 
17,000 + 
18,000 Ws 
Tt 
a ror 
8,000 a4 
10,000 = 
12,500 499 
15,000 413 
16,000 “ 
17,000 385 
18,000 : 
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, of the depth of the neutrai axis 


depth (d) of steel. 
ng moment is known the first two 


“ sufficient for the complete design 
the third is needed to show the po- 

ets neutral axis in beams. 
a arrange the constants for every 


nation of working stresses and of 
oo the moduli, in a convenient form 

table was prepared. The values 
naps carried to a greater degree of 


8 in is necessary considering the fact 
one | construction no such refinement 
+ it it was thought advisable to carry 
re . ‘> one more place than would be 


’ sning. 

‘ ane adopted is that used by most 

reinforced concrete, and in addition 
is as follows: 

ng stress in concrete at its compres- 

face. 

ng stress in steel. 





Es 
” of the moduli of elasticity, 
ve 
b ith of beam. 
d vnee from the compressive face to the 
ter of the steel. 
The nulas used to obtain these constants 
ire | on the theory of the linear variation 


af the stress in the concrete. These formulas 
Sad -ed in any standard text-book on this 
+ such as Turneaure & Maurer’s “Prin- 

Reinforeed-Concrete Construction,” and 


are as follows: 


8 8 
(— +1 
e\ne 


en (8s + 2ne) 





6 (s + ney 


vo= V2pn + (pny — pn. 

The value of “n” is frequently omitted in spe- 
cifications, as some architects and engineers 
consider it of no importance. It is of interest to 
note that a variation of 50% in the value “n” 
for stresses commonly used, 600 Ibs. in the con- 
crete, 16,000 Ibs. in the steel, produces a vari- 
ition of 31% in “p,” of 28% in “K,” and of 32% 
in “s." 

For values between those shown in the tables 
interpolation is easily made. 





New Records in Hard Rock Tunnel Driving 
on the Los Angeles Aqueduct. 


The Elizabeth Tunnel of the Los Angeles 
Aqueduct, which in October, 1908, broke the 
American record of speed for rock tunnel driv- 
ing,* running 466 ft. in 31 days, has again made 
a record run, exceeding its previous record by 
10 ft. During March, 1909, the south heading 


of the tunnel was advanced 476 ft. This record 
was made in gneissoid granite, with ‘ Leyner 
hammer drills, the miners working three 8-hr. 


shifts. The entire section is excavated from one 
face. Hach shift drills and shoots 25 holes. 
During March also, two tunnels (Nos. 27 and 
20) the Jawbone Division, which is the most 
lifficult seetion on the aqueduct, were each 
driven 370 ft. with but two shifts working (a 
li-hr. day). This is the most rapid tunnel driv- 
ng th two shifts that has been done on the 
qui t to date. The rock is moderately hard 
gral and the full face is taken out in the 
eading. Of the 30 miles of tunnel which are 

be oxcavated on the aqueduct, ten miles have 
ee! iven up to the present time. [From J. 
pineott, Asst. Chief Engr., Los Angeles 
Aqu t, Los Angeles, Cal.] 


<> — 


TH 'RMINGHAM UNION STATION at Birmingham, 
Ala opened with dedication ceremonies on April 6. 
The ‘ovement cost approximately two millions. 


*See ing. News, Nov. 19, 1908, p. 570. 


A CAVE-IN AT A SLATE QUARRY at Granville, 
N. Y., April 13, crushed and killed five workmen. 


2 
> 


A COAL MINE EXPLOSION AT WINDBER, PA., April 
9%, resulted In the death of seven miners. The explosion 
followed closely upon the simultaneous firing of six 
charges of dynamite in the fourth heading. The accident 
occurred just as the day shift was going off duty, which 
accounts for the comparatively small loss of life. The 
shot which caused the larger explosion was fired, how- 
ever, before all the miners had left the workings. The 
mine is owned by the Berwind-White Coal Co. and was 
known as Mine 37. 








—— —— @——_ 

A FIRE AND EXPLOSION AT LENOX, MASS,, April 
11, ceused the loss of six lives and destroyed four store 
and office buildings, two dwellings and two other struc- 
tures in the business section. The property loss is es- 
timated at $250,000. The fire started in the Clifford 
Bldg., in the basement of which was stored turpentine, 
paint, oil and dynamite belonging to James Clifford & 
Sons, hardware dealers. It was in this same building 
that six people were killed, and their death is ascribed 
primarily to the series of explosions in the basement 
which cut off their escape and caused the fapid spread 
of the flames. 


a 
> 


A CONFLAGRATION AT ROCHESTER, N. Y., April 
13, started in the Palmer Bldg., a four-story brick 
structure at the corner of Main and Gibbs Sts., and 
spread over a wide area. A second fire was started at a 
distance of nearly a mile by burning embers carried by 
the high wind. Fifty dwelling-houses were ruined and 
as many more partially burned, rendering more than one 
hundred families homeless. The loss is estimated at 
$500,000. 

The New York State Board of Fire Underwriters, in 
session at Syracuse, had just put an advance of $2.50 per 
thousand on Rochester insurance rates when news of 
the fire was received. The increase applies only to the 
congested business districts. 

- — @--—---—_-—_ 

TWO DAMS WERE DYNAMITED during the past 
fortnight, one of them for the third time. On March 26, 
the Mermentau dam, which erosses the Mermentau 
River, near Crowley, La., was blown to fragments by 
maliciously placed dynamite. This dam, which was 
described in Engineering News, Sept. 28, 1905, p. 321, 
was of timber and inchided a movable dam and lock, 
was designed to shut out salt water, at low water, from 
canals serving as a supply to irrigate rice flelds. The 
cattlemen in the neighborhood claimed that the dam 
caused the overflowing of their pastures and a bitter 
fight has been waged for the past five years between the 
rice and cattle interests, culminating twice before, on 
Oct. 3, 1905, and July 20, 1907, in dynamite explosions 
similar to this last one, each of which completely de- 
stroyed the structure. It is thought that this time no 
attempt will be made to rebuild. 

On April 1 a concrete dam built by the Chicago, Cin- 
cinnati & Louisville R. R. at Bruce Lake, Ind., was 
blown out by unknown persons. The dam was built 
across the outlet of the lake and raised its level several 
feet, providing a large water area for a proposed sum- 
mer resort. Many of the farmers in the vicinity were 
opposed to the structure, claiming that it flooded their 
land and highways. The company proposes to rebuild 
the dam. 
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PANAMA CANAL EXCAVATION during March ex- 
ceeded all monthly and daily records yet made on the 
Isthmus, with a total of 4,062,632 cu. yds., or a daily 
average of 150,468 cu. yds. for the 27 working days. The 
best previous daily average was 136,908 cu. yds. for the 
23 days in February, 1909, and the best previous monthly 
total was 3,487,287 cu. yds. in March, 1908, a month of 
26 working days. The-record for the past two months 
follows: 














Steam shovels. March. reais 
Atlantic division ..........ceeeee0. - 130,311 107, 
Oe B.S Pee rerr rere 1,966,294 1,546,008 
Pacific division ...... onc0nt cacesue 139,877 101,432 

Dredging. 

Atlantic division ...........eeeee. 603,046 577,201 
Pasiie Givislet. kcc iss cccicscivans 924,388 692,198 
3,763,916 3,024,704 

Accessory work outside canal prism. 
By steam shovel ..... ncte duane 298,716 124,175 
4,062,632 3,148,879 


Of this 298,716 cu. yds. recorded under “Accessory 
work outside canal prism’’ in March, 182,295 is labeled in 
the -eport from the Commission as “‘Accessory works out- 
side of canal excavation proper,’’ so that it cannot be 
properly credited against the total estimate of total 
excavation. 

The rainfall during March was 1.10 ins., as against 
2.85 ins. in February. 


,/ 
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ICE AT NIAGARA FALLS this week caused serious 
trouble for the second time this year. As noted in En- 
gineering News, March 4, 1909, the first trouble arose 
because of an ice jam above the falls. This time the ice 








in Lake Ontario was piled at the mouth of the Niagara 
River by a heavy wind. On account of unusually low 
temperature, for this time of year, the ice jam froze 
solid and backed up the water in the gorge. This ice 
jam formed on the night of April 7 and by the evening 
of April 9 the level of the river was 40 ft. above 
normal, This is 12 ft. above the highest level ever be 
fore recorded. Water poured into the station of the 
Ontario Power Co., and washed out some of the track 
of the Gorge Route electric road. 
SS 

A RUNAWAY STREET CAR on the tracks of the 
Boston Elevated Railway Co., on Washington St., Ros 
lindale, Mass., April 7, crashed into an East Walpole 
car at the foot of the Washington St. hill One man 
was killed and ten others were injured The runaway 
was an empty and disabled car which had just been 
towed up the hill to the car barns. Its brake-rods had 
been previously disconnected After being uncoupled 
from the towing car, the empty started to move back 
down the hill A motorman, not knowing of the discon 
nected brake-rods, jumped aboard and endeavored to 
set the brakes, afterward jumping from the car when he 
found he could not check its speed. The car had run 
more than a mile down the hill when it struck the East 
Walpole car and is estimated to have attained a speed 
of 30 mi. per hr. 

——_ ~ >. —— 

THE JOHN FRITZ MEDAL awarded to Mr. Charles 
Talbot Porter, Hon. M. Am. Soc. M. E., in recognition 
of his early work in steam engineering, was presented 
on April 13 before a company of distinguished engineers 
at New York. This was the first ceremonious presentation 
of this medal and to mark the occasion addresses were 
made by Dean W. F. M. Goss, Mem. Am. Soc. M. E 
Prof. F. R. Hutton, M. Am. Soc. M. E.; Mr. Robt. W 
Hunt, M. Am. Soc. C. E., and by Mr. F. J. Sprague, Past 
President, Am. Inst. E. E., on the debt of engineering to 
the high-speed steam engine. 


, 
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THE PENNSYLVANIA RAILROAD SYSTEM on Dec 
31, 1908, comprised nearly 24,000 miles of track, includ 
ing second, third and fourth tracks and sidings The 
exact figures, as given in the annual “Record” issued by 
the Pennsylvania R. R. Co., were 23,977 miles of tracks 
and 11,236 miles of railway line. The states traversed 
by the Pennsylvania R. R. system contain half the pop 
ulation of the United States During the year 1908, the 
company handled 354,429,541 tons of freight, an average 
of nearly 30,000 tons per mile of railway, and the 
ton-miles of freight movement aggregated 20,353,984,000, 
or an average of 2,600,000 ton-miles per mile of rall- 
way. The passenger traffic amounted to 3,551,361,000 
passenger miles, or an average of 316,008 passengers per 
mile of railway. During 1908 there were 155 miles 
added to the system and 405 miles to the total trackage. 
The system's lines now have 3,326 miles of double 
track and 784 miles of triple track, while for 564 miles 
four tracks have been laid. 

> 


Personals. 


Mr. J. R. Parrott, Vice-President and General Manager 
of the Florida East Coast Ry., has been elected Presi 
dent to succeed Mr. H. M. Flagler, resigned. 

Mr. James N. Wallace, President of the Central 
Trust Co., of New York, has become President of the 
Galveston, Houston & Henderson R. R., succeeding Mr. 
F. P. Olcott. 


Mr. E. Flynn, Assistant Superintendent of the Chicago, 
Burlington & Quincy R. R., at Lincoln, Neb., has been 
transferred to Omaha, Neb., as Superintendent of the 
new Omaha division. 


Mr. T. H. Croswell, M. Am. Soc. C. E., until recently 
Principal Assistant Engineer of the Northern Pacific 
Ry., has been appointed Chief Engineer of the Spokane, 
Portland & Seattle Ry., with headquarters at Port 
land, Ore. 

Mr. Arthur P. Herbert, M. Am. Soc. C. E., has with- 
drawn from his position as Superintendent of the Colima 
division of the Mexican Central Ry. and the jurisdic- 
tion of the superintendent of the Guadalajara division 
has been extended over the Colima division. 

Mr. J. V. Neubert, Division Engineer of the New York 
Central & Hudson River R. R., at Rochester, N. Y., has 
been made Acting Engineer of Track, Exterior Zone, 
with headquarters at New York City. He is succeeded 
as Division Engineer by Mr. W. A. Murray, formerly 
Supervisor of Track at Canandaigua, N. Y. 

Mr. John W. Freeman, Assoc. Am. Inst. E. E., has 
been appointed Manager of the Pittsburg office of the 
Sprague Electric Co. to succeed Mr. F. W. Barry, re- 
signed. Mr. Frank Wells Hall has been appointed 
Manager of the Philadelphia office to succeed Mr. G. 
Charles Conner, whose death was announced in this 
column April 8. 

Mr. Edward C. Sherman, Assoc. Am. Soc. C. E., Di- 
vision Engineer, Charles River Basin Commission, Bos- 
ton, Mass., has been appointed Designing Engineer under 
Lieut.-Col. H. F. Hodges, Assistant Chief Engineer of 
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the Isthmian Canal Commission Mr. Sherman's ad- 
dress will be Culebra, Canal Zone. He expects to sail 
for Panama April 26. 

Mr. Robert Mather, President of the Rock Island Co., 
has resigned that position to devote his entire time to the 
financial management of the Westinghouse Electric & 
Mfg. Co. Mr. R. A. Jackson, First Vice-President of the 
Chicago, Rock Island & Pacific Ry., has succeeded Mr. 
Mather as President of the Rock Island Co. Mr. 
Mather’s election to the presidency of the boerd of di- 
rectors of the Westinghouse Electric & Mfg. Co. was 
announced in this column Jan. 238. 


Mr. Adolf T. Kroeber, M. Am. Soc. C. E., has resigned 
his position as Assistant Engineer on the staff of Hering 
& Fuller, New York, to become Railway Commissioner 
in charge of-the construction and operation of railways 
in German East Africa, with hecdquarters at Dar-es- 
Salaam. Mr. Kroeber received h‘'s appointment to his 
new position from the Secretary of the Colonies of the 
German Empire. During the past year he has acted 
as Resident Engineer for Hering & Fuller on the con- 
struction of sewage disposal works at Reading, Pa. 


Obituary. 

George Francis Shaw, an inventor, died April 7 at his 
home in Dedham, Mass. He was born in 1830 at Augus- 
ta, Me. With his brother, Henry F. Shaw, he invented 
a balanced locomotive which attracted some attention 
twenty-five yerrs ago. 

Levi B. Paxson, Consulting Mechanical Engineer of 
the Philadelphia & Reading Ry. since 1899, died April 
10 at Reading, Pa. He was born in Chester Co., Pa., in 
1827, and began his railway career as a brakeman with 
the Philadelphia & Reeding in 1847. Since that time 
he has been consecutively Master Mechanic, Engineer of 
Machinery, Superintendent of Motive Power and, finally, 
Consulting Mechanical Engineer. 


Frederic A. W. Davis, President, in the year 1896-7, 
of the American Water Works Association, died April 
9 at the home of his son, Mr. Lewis K. Davis, in New 
York City. Frederic Davis was born in 1835 at Jackson, 
Mo., but removed with his parents to Indianapolis at the 
age of 14 years and entered the employ of the old In- 
diana National Bank, of which he became President in 
1871. At the time of his death he was President of the 
Indianapolis Water Co., Vice-President of the Manufac- 
turers’ Natural Gas Co., and owner of the Martinsville 
Electric Light & Heating Co. 

Mr. William Henry Wahl, Resident Secretary and Edi- 
tor of the ‘“‘Journal’’ of Franklin Institute since 1882, 
died March 23 in Philadelphia, Pa. He was born in 
Philadelphia in 1848 and was educated in the public 
schools of that city and at Dickinson College, where he 
received the degree of A. B. in 1867. During his 
attendance at the University of Heidelberg, Germany, 
he took special courses in chemistry, geology and min- 
eralogy, receiving there the degree of Ph. D. in 1869. 
From 1871-4 he was engaged as a teacher of science 
in the Central High School and the Episcopal Academy 
in Philadelphia. From 1876-8 he was editor of the 
“Polytechnic Review,’’ Philadelphia, and from 1878-'80 
he was Associate Editor of the ‘‘Engineering and Min- 
ing Journal.’’ 

Calvin Brown, Civil Engineer, U. S. Navy, retired, one 
of the oldest, and at one time most prominent civil en- 
gineers of California, died in San Francisco on March 
27, 1909. He was born in Roxbury, Mass., March 25, 
1816, and had just seen his 93d birthday when he passed 
peacefully away. 

With him we have probably lost the last one of that 
old school of engineers who began the development of our 
country when the technical arts were in their infancy 
and who kept pace with the gigantic progress that was 
made in all the various branches of our profession in the 
United States. His professional life began in Boston in 
IN34, in the office of Mr. Robert H. Eddy, a former 
student of Colonel Baldwin. At that time civil engineer- 
ing as a professional calling was but little known in the 
United States. Mr. Brown refers to this in his memoirs, 
stating that: 

Probably but a very small number of the public had 
any notion of the meaning of the term. The class of 
military eNgineers of the Army was better known, but 
considered as exclusively concerned with fortifications 
and so-called ‘‘military roadways.’’ The public works 
then in existence which had been constructed under the 
supervision of civil engineers were few in number and, 
in New England, notably confined to two, or three ex- 
amples if I may include among them the Middlesex 
Canal, the others being the Boston Mill dam and 
the Charleston Navy Yard drydock. It was in the con- 
struction of the latter work and through the professional 
spirit of its able builder, Colonel Loamnie Baldwin, 
that the school of civil engineering in New England 
originated. This dry dock had involved a greater range 
of statical and dynamical principles than any other ma- 
sonry structure then extant on the continent. It con- 
stituted a grand work, exhibiting a perfection of me- 
chanical finish, adaptation and proportion, as well as 
magnitude, then hardly equaled among similar European 
objects and no where excelled by structures formed with 
the same materials. Its exact duplicate was built by the 
same engineer at the same time at the Norfolk Navy 
Yard. The uniqueness and extent of these two works, 
the noble character and genius of their designer and 
builder, and the encouragement he gave to his assist- 
ants and to the students he admitted to his office, pre- 


sented openings and helps for the attainment of engi- 
neering science not often realized by the aspirants 
thereto. The novelty of these grand displays of con- 
structive knowledge and skill and the offered advantages 
for securing instruction from so eminent an engineer, 
brought to Colonel Baldwin an eager class of learners 
who formed the advanced ranks of a profession before 
almost unknown, but which the development of the coun- 
try oo Se vast system of public improvement soon began 
to ca or. 


Under these environments Mr. Brown grew up and de- 
veloped into a civil engineer. In 1840 he was made an 
Assistant Engineer at the Portsmouth, N. H., Navy 
Yard, and with that appointment his career as a federal 
officer and naval engineer began. At one time he was 
in charge of the public works of nearly all the naval 
stetions, which he visited in turn, making himself thor- 
oughly acquainted with the needs of the Nation’s require- 
ments in that direction. 

In 1861 he was detached from the Virginia Navy Yard 
and ordered to the Mare Island Navy Yard, California, 
at the beginning of the Civil War, when the uncertainty 
of the conditions at this far away station made it ex- 
pedient to send a most tried and loyal officer, one who 
enjoyed the fullest confidence of the President and the 
administration. Mr. Brown's life work was done at 
the Navy Yard, Mare Island, which in its early history 
developed rapidly into a first-class naval station. His 
most noteworthy work is the stone drydock erected in 
the 70’s. 

With a short interruption, during which he built the 
locks on the Willamette River, near Oregon City, he 
served his Government efficiently and faithfully until his 
retirement in 1881. He lived 28 years longer, most of 
that time in Seattle, on Puget Sound, where he had gone 
to seek rest and retirement from his useful and busy life. 
During the Spanish war he was again placed on the 
active list, and at his then great age he did duty at a 
number of naval stations on the Atlantic Coast. 

One characteristic of this great and good man was his 
extreme modesty. More would have been known of him 
and of his works but for his reluctance to be prominent 
and exhibit his personality. He came to San Francisco 
a week before his death. The trip from Seattle and the 
inclement weather were more than his strength could 
endure, and here in California, where he had spent the 
best part of his life, his ashes were reverently disposed 
by old friends who loved the kind old gentleman for his 
virtues and his talents. 

{Contributed by Otto von Geldern, M. Am. Soc. C. E., 
Pacific Bldg., San Francisco, Cal.—Ed.] 


Engineering Societies. 
COMING MEETINGS. 
welder 7 ig MASTER BOILER MAKERS’ ASSO- 
CIAT 


ION. 

April 27 to 30. Annual meeting at Louisville, Ky. 

Secy., H. D. Vought, 95 Liberty St., New York City. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 

May 4-7. Spring meeting at Washington, D. C. Secy., 

Calvin W. Rice, 29 West 39th St., New York City. 
AMERICAN ELECTROCHEMICAL SOCIETY. 

May 6-8. Annual meeting at Niagara Falls, Canada. 
Secy., Jos. W. Richards, Lehigh University, South 
Bethlehem, Pa. . 

AIR BRAKE ASSOCIATION. 

May 11-14. Annual meeting at Richmond, Va. 
F. M. Nellis, 53 State St., Boston, Mass. 
AMERICAN FOUNDRYMEN’S ASSOCIATION, 
May 18-20. Annual meeting at Cincinnati, Ohio. Secy., 

Richard Moldenke, Watchung, N. J. 
AMERICAN RAILWAY ASSOCIATION. 

May 19. Annual meeting at New York City. 

W. F. Allen, 24 Park Place, New York City. 
NATIONAL FIRE PROTECTION ASSOCIATION. 

May 25-27. Annual meeting at New York City. Secy., 

W. H. Merrill, 382 Ohio St., Chicago, Ill. 
NATIONAL ELECTRIC LIGHT ASSOCIATION. 

June 1-4. Annual convention at Atlantic City, N. J. 
Secy., W. W. Freeman, 29 West 39th St., New York 
City. 





Secy., 


Secy., 


AMERICAN WATER-WORKS ASSOCIATION. 

June 8-12. Annual convention at Milwaukee, Wis. 

Secy., John M. Diven, 14 George St., Charleston, S. C. 
AMERICAN RAILWAY MASTER MECHANICS’ AS- 
SOCIATION. 

June 16-18, Annual convention at Atlantic City, N. J. 
Secy., Jos. W. Taylor, 390 Old Colony Bidg., Chi- 
cago, Ill, 

MASTER CAR BUILDERS’ ASSOCIATION. 

June 21-23. Annual convention at Atlantic City, N. J. 
Secy., Jos. W. Taylor, 39 Old Colony Bildg., Chi- 
cago, Ill, 

INTERNATIONAL RAILWAY FUEL ASSOCIATION. 

June 21-28. Annual meeting at Chicago, Ill. Secy., 
D. B, Sebastian, C. & E. I. R. R., 327 La Salle Sta- 
tion, Chicago, Ill. 


ASSOCIATION OF RAILWAY TELEGRAPH SUPERIN- 
TENDENTS. 


June 23-25. Annual meeting at Detroit, Mich. Secy., 
P. W. Drew, Wisconsin Central Ry., Chicago, Ill. 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 
June 24-25. Semi-annual meeting at. New York City. 

Secy., J. C. Olsen, Polytechnic Institute, Brook- 
lyn, N. Y. 

AMERICAN INSTITU.E OF ELECTRICAL ENGI- 
NEERS. 


June 28. Annual convention at Frontenac, N. Y. 
Secy., Ralph W. Pope, 33 West 39th St., New York 
City. 

AMERICAN SOCIETY FOR TESTING MATERIALS. 

June 29-July 3. Annual meeting at Atlantic City, N. J. 
Secy., Edgar Marburg, University of Pennsylvania, 

Philadelphia, Pa. 








AMERICAN SOCIETY OF CIVIL ENG 





July 6-9. Annual convention at Bre: - 
Secy., Chas. W. Hunt, 220 West 57 <8,N. i 
City. ; New York 

MONTANA SOCIETY OF ENGINEE! h 
ing in Butte, Mont., March 13, a letter «; nang | 
Operations in Korea and China” was ry ® Mining \ 
The letter was written by a former m Pi 
S. Geological Survey and was accom; mPa. 
photographs showing crude mining app . — 
tion and various scenes of historic inter: — LEAD 

AMERICAN INSTITUTE OF MINING NEER n 
The meeting to be held next autumn » samuel 
sions at Spokane, Seattle and Salt L st a t 
through the Yellowstone Park. A specia ra re 
bers of the institute will leave Chica: a e 
Sept. 13. Spokane has been selected pire Fs 
place of the meeting and most of the —— A 
reading of papers will be held there. T} the se ” 
have, therefore, ample opportunity to ‘ iz _ A 
Yukon-Pacific Exposition. aes T 

WESTERN SOCIETY OF ENGINEERS e . : 
ing held at the society’s rooms in Chicago il ro A 
A. Bement presented a paper on ‘‘The []lin a - 
Illinois is the second-largest coal-produ ie wl 
has produced 650,740,000 tons of coal! ann 4 : 
value of about $1,626,850,000. Of this me Ah 1 
of 57% recovery, approximately 280,000 4. ean 
have been wasted. While only 0.5% of tal oa I 
supply has been exhausted, a large pro of thie I 
supply is not available or suitable for us: preseat —_— 
economic conditions, so that the remai; rae ap se 
really desirable coz] is really only 16% of 1 The ; 
state has suffered less than others from |: ine die. 
asters, as there is only a small amount of enerated 
In a certain district, however, where the gives off I 
considerable gas, there have been some yi sastrous rec 
results, and in this district also there is gr lisregard 
for safety. er 

The chief cause of explosions is the execs e use of 7 
powder; this is on the increase, and threaten become _ 
still more serious unless restrictive measur are en- | 
forced. From 1895 to 1908, the consumption of powder 
per ton of coal increased 100%. The mines operated on 
the room-and-pillar system produce 84.94% of th: output, 


the long-wall system producing only 15.' In the | 


former case, the operation is very wastef as the | 
pillars are seldom or ever drawn, it being chi uper to | 
open new territory. The paper dealt at considerable | 
length with the location, character and geological condi- | 


tions of the several coal seams or beds, and the 
tribution of the production. 

The paper was followed by a long discussio: relating 
largely to geology and economic conditions. Mr. W. T 


dis- 


Ray (U. S. Geological Survey) suggested the possibility 
of using an abandoned room-and-pillar mine a 
gas producer, air being blow down one shaft, and gas 


exhausted at another shaft. It could be worked slightly 
below atmospheric pressure to avoid danger from the 
leakage or escape of gas. Mr. G. S. Rice considered 
that Mr. Bement’s estimate of the amount of coa! avail- 
able was too conservative, and thought there would be 
a very much larger percentage capable of being worked 
and meeting the competition of other coal-producing 
districts. Mr. E. E. R. Tratman (Engineering News) 
thought that with conditions of increasing demand and 
decreasing supply there would be developments in meth- 
ods of economically mining and consuming the coals of 
inferior grades and from the less accessible beds. He 
mentioned as examples, the utilization of the small coal 
formerly deposited as waste in the dumps or cu!m banks 
of the anthracite mines, and the washing and re-washing 
(by ‘successive miners) of the tailings from gold and 
other mines. Other speakers referred to the work of 
the U. S. Geological Survey and the University of Illi- 
nois in investigating the best methods of burning coal 
and the possibilties of utilizing coals of various grades 
for furnace use, in gas producers, and in coke making, 
etc. 

Mr. Paul P. Bird (City Smoke Inspector) spoke in favor 
of the establishment of a state school of mining, and of 
its important relation to questions of the proper use and 
combustion of coal. Mr. Buchanan, Secretary of the 


| 
a huge 


Illinois Coal Operators’ Association, spoke of the diffi- 
culties with the miners, and the control which they exer- 
cise over the production. Mr. W. L. Abbott, however, 
thought that the operators had only themselves to blame 
for such conditions. Before the miners were organized 
their hours were long, the conditions of labor were bad, 
the rates were irregular (and always low), and many 
ways the men were subjected to hard treatm: The 
operators, aiso, are largely responsible for the steful 
manner in which the mining is carried on, leaviny large 
quantities of coal behind. 

On motion of Mr. Bement, it was voted to present to 
the Illinois State Legislature a resolution ask'ng for 
the establishment of a school of mining at the U» versity 
of Illinois, and the appropriation of a fund for sup- 
port. The committee as appointed is composed 4° fol- 


lows: A. Bement, W. L. Abbott, Isham Randolph, ®. W. 
Hunt and B. J. Arno}. 
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